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2.0 Subsystems Acceptance Data 


Each of the major subsystems of the Flight Model Thematic 
Mapper was reviewed as an entity prior to integration into the 
system. The intent of this section is to present for each major 
subsystem, acceptance data for the subsystem (test results); 
reference lists of the configuration status; and reference lists 
of Non-Conforming Material Reports, Failure Reports (with copies), 
and Requests for Deviation/Waiver (with copies). 

The acceptance data for each subsystem (where applicable) 
is contained in the Appendix to this report, as referenced in the 
first subsection for each subsystem. 

The second subsection for each subsystem contains a tabular 
summary of the "as designed" and "as built" configuration li3ts, 
showing all applicable drawings, specifications, or standards. 

(An "as built" configuration list for the total system is included 
in Volume I and is also included herein immediately following this 
page). This is followed by a listing of all items against the 
subsystem, with copies of NCRM's, RT*3, and RD/W's. 


SUMMARY 


AS-BUILT CONFIGURATION LIST 
TM FLIGHT S/N 003 


IND 



CURRENT 

ACCEPT. 

AS-BUILT 

SERIAL 

LVL 

PART NO. 

NOMENCLATURE 

REVISION 

REVISION 

REVISION 

NUMBER 


1 51065 


2 50840 

2 52347 


THEMATIC MAPPER ASSY 


MAIN FRAME ASSY 
ELECTRONICS MODULE ASSY 


J 

J 

J 

003 

4257A 

4257A 

4257A 


4487A 

4487A 

4487A 


4557A 

4557A 

4557A 


4573A 

4573A 

4573A 


4643A 

4643A 

4643A 


4658A 

4658A 

4658A 


D143R1 

D143R1 

D143R1 


D144 

D144 

D144 


D146 

D146 

D14 6 


D148 

D148 

D14 8 

OO 

D155 

D155 

D155 

u jg 
TJ S 

o z 

D158 

D158 

D158 

D161 

D161 

D161 

OS 

D162 

D162 

D162 

as tr 

D163 

D163 

D163 

o s 

D164 

D164 

D164 

S si 

D165 

D165 

D165 

(- pii 

W166 

U166 

W166 

S tea 

(A 

W169 

W169 

W169 


WI70 

W170 

W170 


W171R1 

W171R1 

W171R1 


WI73 

W17 3 

W173 


E 

E 

E 

003 

D 

B 

B 

201 

4588A 

4091A 

4091A 



4113A 

4242A 

4293A 

4113A 

4242A 

4293A 




3 52348 CABLE ROUTING ASSY 

2 52532 OPTICAL ASSY 


3 


51512 


AFT OPTICS ASSY 
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REVISION REVISION REVISION NUMBEI j 


c 

c 

c 

43009 

43074 

43009 

43074 

65661 

43074 

65661 

65662 

65661 

65662 

W124 

65662 

W124 

W125 

W124 

W125 


W125 

D 

D 

D 

2015A 

2 0 1 5 A 

2015A 

2039A 

2039A 

2039A 

4347A 

4347A 

4347A 

D030 

D030 

D030 

D068 

D06 8 

D068 

WO 7 4 

W074 

W07 4 

W092 

W092 

W092 

W093 

WO 9 3 

W093 

W101 

W101 

W101 

F 

F 

F 

3844A 

3844A 

3844A 

F 

F 

F 

3174A 

3174A 

3174A 

4100A 

4100A 

4100A 

4187A 

4187A 

4187A 

4266A 

4266A 

4266A 

4488A 

4488A 

4488A 

4559A 

4559A 

4559A 

4656A 

4656A 

4656A 

D-151 

D-151 

D-151 

D-154 

D-154 

D-154 

W-148 

W-148 

W-148 

E 

D 

D 

3646A 

3646A 

3646 A 

3925A 

3896A 

3896A 

3959A 

3925A 

3925A 

4585A 

3959A 

3959A 


4134 A 

4134A 


003 




O 



005 


003 | 

I 

I 

i 



003 


■ y 



TtTo 

LVL 


PART HO 


NOMENCLATURE 


4 50795 PRIME FOCAL PLANE ASSY 


3 51200 RADIATIVE COOLER ASSY 


4 50973 COLD FOCAL PLANE ASSY 


3 51337 TELESCOPE ASSY 
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CURRENT 

REVISION 


REVISION REVISION NUMBER 


i 


J 

11 

>1 

201 | 

W12 6 

3934A 

3934A 

.1 


3968A 

3968A 

l 


3982A 

3982A 

5 


W126 

Wl 26 

I 

E 

E 

E 

003 : 

3922A 

39 2 2 A 

3922A 

i 

4201:1 

4201A 

4201A 


4216A 

4216A 

4216A 


4269A 

4269A 

4269A 

• 

SB-W032 

SB-W032 

SB-W032 


W144 

W144 

W144 


W147 

W14 7 

W14 7 


W149 

W149 

W14 9 


W151 

W151 

Wl 5 1 


B 

B 

B 

201 i 

287 0 A 

2870A 

2870A 

- 

3895A 

3895A 

3895A 

I 

j 

4173A 

4173A 
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■ i 

SB-D004 

SB-D004 

SB-D004 

j 

W102R1 

W102R1 

W102R1 

1 

W109 

W109 

W109 

i 

Will 

Will 

Will 


W134 

W134 

W134 


W135 

W135 

Wl 3 5 


D 

D 

D 

002 

3866A 

3866A 

3866A 

v 

3917A 

3917A 

3917A 


W129 

W129 

W12 9 

i 

W136 

W136 

W136 
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52534 


RELAY OPTICS ASSY 


2 3533002-100 SCAN MIRROR ASSY 


CURRENT 

REVISION 




.MS ill 


■I] 


D 

114 5 A 
4097A 

E 


REVISION 


REVISION 


NUMBER 


D 

1 D 

003 

* 

1145A 

1145A 


* 

l. f :‘i 

4097A 

4097A 


■ ' -A 

D 

D 

004 

■ 6 

13121 

13121 



13122 

13122 


» * 

64358 

64358 


: r f /i 
{ 

64363 

64363 


j ; 

64369 

64369 


i 

64374 

64374 


! • 

W020 

W020 


! 








ORIGINAL PASS S3 
OF POOR QUALITY 


SSCT1O0 2.1 
OTL21T J.2X2S 








Section 2.1.1. 


Multiplexer 
Performance Data 


Tha acceptance performance (test) data for the Multiplexer 
la contained in Appendix A of this report (Vol IP, part A). 
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AS-BUILT CONFIGURATION LIST 


MULTIPLEXER 
3533003-100 S/N 3 


PA RT NO. 
3533003-100 


NOMENCLATURE 

MULTIPLEXER 


REVISION 

C 


REVISION 

C 


REVISION NUMBER 




43009(R) 

43074 

43009 





43074 

65661 

43074 





65661 

55662 

65661 


; fi 



65662 

Wl 24 

65662 


! 



HI 24 

Hi 25 

Wl 24 


i 



HI 25 


Wl 25 


i 

i 

« 

• 

i 

i 

3533003-200 

MULTIPLEXER 

D 

D 

D 


■ I 1 

i 

* 

3533003-500 

MULTIPLEXER 

G 

G 

G 


i 



65604 

65604 

65604 





65670 

65670 

65670 

o o 
~n g 


3533003-600 

PIN/SIGNAL LIST 

B 

B 

B 

Tj O 

O 2 

.* 1 



65659 

65659 

65659 

2 > 
33 r* 


259989 

GROUND & VOLTAGE BUS 

A 

A 

A 

O TJ 

C 3S> 

|' 






> o 

1 

f 

3362049 

HASHER 

_ 



n .»*i 

mU 

i 






3 W 

. ! 

3489200 

HEATSINK 

- 

- 

- 


! 

3569200 

CONNECTOR 


- 

- 



3569201-2 

CONNECTOR 








43055 

43055 

43055 



3569202 

ALTERNATE MATL HS236 

A 

A 

A 


- r- 

3569203 

CABLE ASSY, TWINAX • 

C 

C 

C 


. i 



65612 

65612 

65612 


I 



65696 

65696 

65696 


* 

1 
W . 

3569204-1 

CHANNEL SHIM 

C 

C 

C 



I 

j: 

NO CURRENT KCmV. AS-BUILT SLR TAT 1 


VL PART HO. 

NOMENCLATURE 

REVISION 

REVISION 

REVISION NUMBER 

3569205 

CABLE ASSY 

B 

B 

B 


3569206-2 

GASKET 

A 

A 

A 




11457 

11457 

11457 


3569207 

SHIM,, RF CONNECTOR 

- 

- 

- 


3569208 

MULTIPLEXER 

A 

A 

A 




43003 

43003 

43003 




43064 

43064 

43064 




65600 

65600 

65600 




65649 

65649 

65649 




65674 

65674 

65674 

c 

3569209 

MULTIPLEXER 

A 

A 

A 




43004 

43004 

43004 




43066 

43066 

43066 




43088 

43088 

43088 


3569210 

MULTIPLEXER 

E 

E 

E 

3 



65673 

65673 

65673 




65692 

65692 

65692 


3569211 

WIRE LIST 

F 

F 

F 




43060 

43060 

43060 




43097 

43037 

43097 




65614 

65614 

65614 




S566Q 

65660 

65660 

o o 

3569213 

COVER 

D 

0 

0 

■n g 

TJ O 

2 s 

3569214 

COVER, TOP REAR 

D 

D 

D 

O > 

x> n 

o -o 
c > 



43072 

43072 

43072 

3569215 

TEMP COVER 

B 

B 

B 

> o 

r- m 

3569216 

CHASSIS ASSY ■ 

B 

B 

B 

3 to 

3569218 

CHANNEL CONNECTOR PLATE 

D 

D 

D 




11428 

11428 

11428 




1 1 469 ( P ) 


11469 


3569219 

PLATE, REAR 

C 

C 

C 




Hi 


NOMENCLATURE 


LVL PART HO, 


3569220 

PLATE CHASSIS 

3569221 

PLATE CHASSIS 

3569222 

PLATE, FRONT 

356922" 

BUS ASSY 

3569224 

MODULE 


3569225 

PRINTED WIRING BOARD 

3569226 

HEATSINK 

3569228 

PRINTED WIRING BOARD 

3569229 

ALTERNATE OESIGN 


3569234 


MOOULE 


ranmimaBi 


KWB’lMfl 

1 — serial 

■A 

REVISION 

REVISION 

REVISION NUMBER - 

k 

0 

D 

D 


\ 

1 1 4 7 0 ( P) 





B 

B 

B 


J 

, ' 

a 

11471 (P) 




- ; ; 

D 

D 

0 


' 

11472(P) 



i 

i 

5 

■> 

11497 

1149/ 

11497 

1 

.j 

F 

F 

F 

v i 

65637 

65637 

65637 


- .i 

65677 

65677 

65677 

I 

-i 

65685(P) 

65694 

65685 


• t 

65694 

D026 

65694 



D026 

D086 

D026 


‘i 

■ s 

0086 


0086 


\ 

1 

•4 

D 

D 

D 

o o 

• { 
A 

43080 

43080 

43oeo 

TJ J 

j 




2 - 

A 

C 

C 

C 

O 2 
O > 





Sir- 

■ 




■o -o 

■ ! 




C 

3> O 

i 

F 

F 

F 

i~ rn 

j 

11492(F) 

11494 

11492 

t® 

. j 

11494 

43087 

11494 

j 

43087 

DO] 8 

43087 


. 1 
j 

D018 


0018 






■ \ 

C 

C 

C 


. T 

65642 

65642 

65642 


• ■! 
■ i 

0 

0 

D 

3 

43010 

43010 

43010 


43037 

43037 

43037 


H 

65626 

65626 

65626 


65646 

65646 

65646 


t - 1 

65668 

65668 

65668 


<L -i 








" CURRENT 


‘AS-BUILT 

— snroru 

.VL 

PART no. 

NOMENCLATURE 

REVISION 

REVISION 

REVISION 

NUMBER 


3569235 

ALTERNATE WIRING 

A 

A 

A 





65641 

65641 

65641 





65643 

65676(F) 

65643 

65643 



3569240 

MODULE 

E 

E 

E 

3 




1 1464 (P) 

43011 

43011 





43011 

DO 14 

DO 14 





D014 

D084 

0084 




> 

D084 





3569241 

ALTERNATE WIRING 

G 

G 

G 





65617 

65617 

65617 





65627 

65627 

65627 





65628 

65628 . 

65628 





65634 

65634 

65634 



3569247 

MODULE 

D 

D 

D 

„3 




1 1 465(F) 

43012 

43012 




) 

43012 

43039 

43039 

■B CT 




43039 

43048 

43048 

o 5 




43048 

D028 

D028 

o > 

SO l~ 




D028 

0083 

D083 

D083 

O T3 

c > 
^ o 

r - m 

3s 


3569248 

ALTERNATE WIRING 

0 

D 

D 




43083 

43083 

43083 

-< 01 


3569254 

MODULE 

F 

F 

F 

3 




1 1 4 66 { P ) 

43013 

43013 





43013 

43040 

43040 





43040 

D01 3 

65603 





65603(C) 

0082 

D01 3 





D013 


D082 





D082 





3569255 

ALTERNATE WIRING '• 

H 

F 

F 

3 





43085 

43085 






43090 

43090 






43091 

43091 






43093 

43093 






43094 

& 30Q4 



wmm 




3569278 

3569279 

3569280 


CONVERSION UNIT 

COVER 

COVER 






CURRENT 

■ACtTFT 

“A^B'UrtT 

SIR VAT ! 

\ 

•;i 

LVL 

PART HO. 

NOMENCLATURE 

REVISION 

REVISION 

REVISION 

NUMBER I 

• . 


3569261 

MODULE 

G 

G 

G 

i 

3 i 

\ - if 




D012 

D012 

D01 2 

i 

. ; j 




D059 

D059 

D059 


I 




D081 

D081 

D081 






D106 

D106 

D106 

■ * 

4 

' : ' J A 


3569262 

ALTERNATE UlRING 

E 

E 

E 

1 

■ ;,4 




65682 ( P) 

65698 

65682 

oo ; 

-n jo I 

ci i 





65687 ( P ) 


65687 

.1 




65698 


65698 

O 2 

, .i 







O TP 

• : i 


3569264 

ALTERNATE DESIGN WIRING 

- 

• 

- 

AJ 1 

■i 


• 


65622 

65622 

65622 

(O 5 
cz > 

; j 




65636 

65636 

65636 

> Q 

Cl 




65693 

65693 

65693 

< (A 

i 

i 


3569268 

TB ASSY 

A 

A 

A 


, i 




11420 

11420 

11420 






1 1 448( R) 
11449 

11449 

11449 


‘i 


3569269 

COMPONENT ASSY 

B 

B 

B 

3 ■■■ ■ 

. ’ j 
i 


3569270 

INSULATOR BOARD 

A 

A 

A 


• i 
•'» 

■,'i 


3569272 

MOL FILTER ASSY 

B 

» 

B 

B 

5 

• I 

■ i 


3569273 

FILTER FRAME 

- 

■ - 

- 


.1 

i 


3569277 

MULTIPLEXER 

A 

A 

A 

3 

■'••3 




43032 

43032 

43032 






43045 

43045 

43045 


. '-1 
1 




43050 

43050 

43050 





43058 

43058 

43058 






43063 

43063 

43063 


Cl 


B 

B 

' A 

1144 4 


B 

B 

A 

11444 


B 

B 

A 

11444 





REVISION REVISION REVISION NUMBER j 

- ■■■ ■ ■.. — ■ Z — ■ ' ■ ' » t 

D D D I 


43054 ( R) 

43061 

43054 

l 

.1 


43061 

43076 

43061 

i 

'-I 

43076 


43076 

i 

* r 1 

C 

C 

C 

- 1 : 

A 

A 

A 

■ 1 

. > ! 
c \’l 


«• 


j 

• 

■ 

65658 . 

65658 

65658 

: | 

• 'i 

65669 

65669 

65669 


V 

C 

C 

C 

o o 

n so 
71 2 

' , .'i 

* y*i 




O 2 

o s» 

• j 
, ' A 

i ■ ^ 

A 

A 

A 

so r j 

c> 

A 

A 

A 

J3 St 

r- m 

3r» 

WQ26 

W026 

H026 

-< vs 

"• i 

•1 

D 

D 

0 

■ ' 

•*< 

43001 

43001 

43001 

■ . s 


43005 

43005 

43005 

i 

' j 

■ -5 
. ,v 

B 

B 

B 


: : 'Vi 

A 

A 

A 

10,11, 

; ■ \i 

. ►. J 

E 

E 

E 

12,24, 
45,56 | 

i 

■ j 

• V J 

C 

C 

C 


.•j 

65691 

65691 

65691 


j. 

*•4; 

E 

E 

E 


*•*< 
: -S 

65679 

65679 

65679 


", 

65689 ( P ) 
B 

B 

65689 

B 


. > 

: y; i 

. ; 3 



TTfD 

LVL 

PART HO. 

NOMENCLATURE 

CURRENT 

REVISION 

accept; 

REVISION 

“'AS -WILT 
REVISION 

STRUT 

NUMBER 


3569318 

SCHEMATIC DIAGRAM 

E 

E 

E 



3569319 

SCHEMATIC DIAGRAM 

D 

D 

D 



3569320 

SCHEMATIC DIAGRAM 

C 

C 

C 



3569321 

SCHEMATIC DIAGRAM 

0 

D 

D 



3569322 

SCHEMATIC DIAGRAM 

C 

C 

C 



3569323 

SCHEMATIC DIAGRAM 

D 

D 

D 



3569324 

SCHEMATIC DIAGRAM 

E 

E 

E 



3569328 

INTERCONNECTION 

G 

G 

G 





65684( P) 

65695 

65684 





65695 


65695 



3616302 

CABLE 

A 

A 

A 



3905369 

HYBRID-INPUT 

A 

A 

A 




• 

11445 

11445 

11445 





11459 

11459 

11459 





11476 

11476 

11476 





11477 

11477 

11477 





D0010 

D0010 

D0010 

o o 







^ 3 



schematic diagram 

B 

B 

B 

T5 £? 







O 2 







O Js 


3905971 

HYBRID-INPUT 

A 

A 

A 

30 r- 







.O -o 


3905973 

MICROCIRCUIT 

D 

D 

D 

c > 
> o 




11446 

11446 

11446 

r« 




11460 

11460 

11460 





11479 

11479 

11479 





D001C 

D0010 

D0010 





CURRENT ACCEPT . 
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.FLIGHT 
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ENGINEER 


Failure Report. Failure Report Failure Report 

No . No. No. 


1 

Open 

Closed 

Open 

Closed 

Open 

Closed 

F3658- 

F0272 


F0360 

F1929 


F0547 

(Spare) 

F0373 


F0361 

F1930 


F1938 

F4252- 

F0374 


F3062 

F1931 


F2755 

(Spare) 

F0381 


F0363(Void) 


F5184 

F2808 


F0364 

F1932 




F2812 


F0365 

F1933 




F2813 


F0366 

F1934 




F2814 


F0367 

F1935 




F2815 


F0368 

F1936 




F2816 


F0369 

F1937 




F2817 


F0370 

F1939 




F2818 


F0371 

F1940- 




F2819 


F0375 

(Void) 




F2820 


F0376 

F1941- 




F2821 


F0377 

(Void) 




F2822 


F0'378 

F1942 




F2823 


F0379 

F1943 




F2824 


F0380 

F1944 




F2825 

' 

F0383 

F1945 




F3657 


F0384 

F1946 




F3660 


F0385 

F1947 




F4253 


F0386 

F1948 




F4254 


F0387 

F1949 




F4255 


F0388 

F2805 




F4256 


F0389 

F2806 




• F4257 


F0390 

F2807 




F4265 


F0391 

F2810 




F4266 


F1919 

F2811 




F4267 


F1920 

F2814 




F4268 


F1921 

F3005 




F7295 


F1922 

F4264 




F7296 


F1923 





F7299 


F1924 

F1925 

F1926 

F1927 

F1928 




*Spare PWB 







Failed at 

card level (3569224) 
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FLIGHT MODEL 


Failure Report Numbers 


[Open 


Closed 


F3658(Spare) 
F4252 (Spare) 


F0372 

F0373 

F0374 

F0381 

F2808 

F2812 

F2813 

F2814 

F2815 

F2816 

F2817 

F2818 

F2819 

F2820 

F2821 

F2822 

F2823 

F2824 

F2325 

F36'57 

F3660 

F4253 

F4254 

F4255 

F4256 

F4257 


F4265 

F4266 

F4267 

F4268 

F7295 

F7296 

F7299 


Deviation Waivers 
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Oats of failure . 
Oats of Receigi 
Raquosi No. _ 
Ledger No. __ 
CMER No. 


3-28-80 


J2905-71 

28726 


FAILURE ANALYSIS 
REPORT 


FohNi- 


FAR No. 


OWGIWSt page » 

POOP QUAtITV 


Pego 1 of 0 
Li?. Mapper _ 


Requesting Engineer . 
Phone — _ 

CML Project Engineer 
Phone 


R, Julian 

Btdg/WiS 377/P314 


BWg./MS . 


DEVICE INFORMATION 
HAC P/N 

Oovice Typo 

Vendor _____ 
Vendor P/N _____ 
Oovice S/N 

ABSTRACT 


3905969 

Hybrid 

-Hughes . 
82577 
525 


Oslo Coda __ 

Lot Number 

Circuit Symbol. 

Unit 

Module _____ 


The reported failure mode "Static OCR offset voltage of channel 4 out of 
specification", was verified. Also a similar failure was observed on 
channel 3. The failure was Isolated to N-channel HOS FET transistors 
Q3 and Q4. Shorts between source and gate of both transistors and a 
short between source and substrate of Q3 were noted. Internal examina- 
tion revealed smearing and scratches on both transistors. Scanning 
Electron Microscope examination disclosed holes under the metal Izatlons 
of both transistors. 

The primary cause of the failure Is believed to be mechanical damage 
which caused the shorts either via smeared metal Izatlon or by scratches 
which damaged underlying oxide resulting In holes In the silicon. 
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FAR No. _ 
Program 




Pegs 2 of _ 

Thematic Mapper 


COMPONENT ENGINEERING TECHNICAL COMMENTARY: 

HAC hybrid (analog input buffer) Part No. 3905969 was submitted for failure 
analysis. 

Electrical tests were performed to Specification Number TS 32015-030. Parameters 
were within specification requirements, except for offset voltage on channel 3 
and 4 which exceeded the maximum limits. 

Internal examination revealed scratches and smearing of metallzatlon on N channel 
MOS FET transistor Q3 & Q4 and Q1 transistor had a defect on a bonded lead. 

Electric **1 probing confirm that Q3 was shorted from source to gate, source to 
substrt** ;>nd gate to substrate. Q4 was also shorted from the source to the . 
gate. 

This writer is In agreement with this failure analysis report and its conclusion. 


RECOMMENDATIONS: 


No corrective action required by TSD 


CORRICTIVf ACTION 
REQUIR20 OV TSO 
ve» n no </ 


iChy turmccr 
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Reported Failure Mode: P QUALITY 

Static OCR offset voltage of channel 4 out of spec. 

Available Oata: 

None. 

Outline of Analysis: 

1. External Visual Examination 

2. Particle Impact Noise Test 

3. Electrical Test 

4. Internal Examination 

5. Electrical Probe Measurements . 

6. Scanning Electron Microscope (SEM) Examination 

Results of Analysis: 

1. External Visual Examination. 

a) Case examination disclosed no anomalies. 

b) Markings: 

TOP BOTTOM 

Hughes Logo Hughes Logo 

B2577 B2577 

3905969 3905969 

SER NO 525 SER NO 525 

2. Particle Impact Noise Test. 

No loose particles were detected. 

3. Electrical Test. 

The hybrid was tested in accordance with HAC ANALOG INPUT BUFFER 
test specification number TS32015-030 for the following parameters: 

1 KHz GAIN, DC offset, NOISE, 3dB Bandwidth Static DC Restoration 
offset voltage and power supply current at +25°C. All the para- 
meters measured were within specified limits except for Static 
DC Restoration offset voltage of channel 3 and 4 which exceeded 
the maximum limits. Static DC Restoration voltages were measured 
to be as follows: 

Channel 3 ° -684mV should be 0 + 0.5mV maximum 
Channel 4 ° +T36mV should be 0 + 0.5mV maximum 

4. Internal Examination. 

Internal examination at magnifications 194X and greater revealed the 
following anomalies: 

a) Scratches and smearing of metalization on N channel MOS FET 
transistors Q3 and Q4. (See Figures 1 through 5. 

b) A lead bonding defect on Q1 transistor. (See Figure 6). 
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Results of Analysis: (continued) 

5. Electrical Probe Measurements. 


FAR. NO. 8499 
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Electrical probing, combined with circuit Isolation via lifting the 
source, drain, and gate leads of N-channel HOS FET transistor 
Q3 and Q4 of the substrate Indicated the following: 

a) Source to Gate of Q3, channel 3, had a 350 ohm short. 

b) Source to Substrate of Q3, channel 3 had a 57.5K ohm short. 

c) Gate to Substrate of Q3, channel 3, had a 52. 6K ohm short. 

d) Source to Gate of Q4, channel 4, had a 600 ohm short. 

6. Scanning Electron Microscope (SEW) Examination. 

SEM examination after metallzatlon removal disclosed pinholes In 
the Source region of Q3 and Q4 and a pin hole In the gate bond pad 
region of Q3. (See Figures 7 through 11) 

Conclusion: 

The reported failure mode "Static OCR offset voltage of channel 4 out 
of spec." was confirmed. Also the Static DCR offset voltage of channel 
3 exceeded the maximum specified limits of OmV + 0.5mV. The failure 
was Isolated to N-channel MOS FET transistors Q3 and 04, of channel 3 
and 4. Electrical probing, combined with Isolation indicated that the 
Source and Gate of both transistors were shorted. Also the Source and 
the Substrate of Q3 were shorted. Internal examination revealed 
scratches on both transistors expecially under the Source and Gate 
bond, and In the metallzatlon of the Source and Gate 

Scanning electron microscope examination after metallzatlon removal 
disclosed pinholes In the oxide under the metallzatlon of both 
transistors. 

Analysis disclosed mechanical damage In the form of smearing and scratches 
In the metallzatlon. Smearing of the metallzatlon may have caused a 
short. The scratches are believed to have damaged the underlying 
oxide resulting In the pinholes found during SEM examination. One 
or more of the pinholes may have also been the cause of a short. The 
primary cause of failures Is believed to be mechanical damage to the 
Q3 and Q4 chips. 


1 
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Figure No. 1 
Sample Ho. 525 

Overall Internal view of 
the hybrid. 

(4X) 


Figure No. 2 
Sample No. Q3 

Overall view of Q3 transistor 
Arrows point to the scratches 
on the chip. 

(1 94X) 


Figure Ho. 3 
Sample No. Q3 

Magnified view of the anomaly 
shown in Figure 2. 

(1338X) 


w 





FAR. NO. 8 
PAGE 6 of 8 


©F POOR QUALITY 


Figure No. 4 
Sample No. Q4 

Overall view of Q4 transistor. 
Arrows point to the scratches 
on the chip. 

(194X) 



FI gure Ho . 5 

Sample Ho. Q4 

Magnified view of the anomaly 
shown In Figure 4. 

(1338X) 




Figure Ho. 6 
Sample No. Q1 

Overall view of Ql transistor chip 
Arrow points to lead bond 




















FAR. NO. 8499 
PAGE 7 of 8 










ORIGINAL PA G- ssr 
OF POOR QUALITY 


gggj 






wmmmm 


P\ 

B»aS»*'4S*S^.-.' *\ 


*<*$$$ 




iilis* 

iS®-. 

ptelrlL, - 




'••#M 

S-VlLVrv^1 


"iftf ;? 




3»>L .*.■$’ ^»r^*7^r-,^V:-C-«^ ? ^ ^•'<^ f v.Jr< 




Figure No. 7 
Sample No. Q3 

SEM view of Q3 after metal 1; 
removal with pinholes Indie* 

(145X) 


Figure No. 8 
Sample No. Q3 

Magnified view of pinhole 
shown In Figure 7 Arrow B. 

(7400X) 
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Figure No. 9 
Sample No. Q3 

Magnified view of the plnhol' 
shown In Figure 7, Arrow A. 

(3700X) 
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Figure No. 10 
Samp! e No. Q4 

SEN view of Q4 transistor after 
metal Izatlon removal with pin- 
hole Indicated. 

(142X) 



Figure No. 11 
Sample No. Q4 

Magnified via# of the pinhole 
shown In Figure 10. 

(700X) 
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‘LAOEL FIRST CONTINUATION Si SET IJ350 V. SSCOWO 'B*. ANOSOON 


IDENTIFY ENTRIES SY BEFgRBNCIWO PR SLOCK NUMESR IN COLUMN. DATE EACH ENTRY. 


CO NT. SHI 


FR2814 


FR SERIAL NO. | A 


ADDITIONAL I 
CONTINUATIO 

shsetis; USCI 


This FR addresses an assembly error affecting resistor R1 of circuit M2P.I. This 


resistor should be wired from the +5 volt logic supply to various TIL logic inputs. 


Due to manufacturing error, a 6.8ft resistor was used instead of 6G&, and Instead of 


being wirea to the logic inputs it was wired between -s-5Volts and ground, leaving 


the logic inputs open circuit. 


This error overheated tha 6.812 resistor, which was replaced with a properly installs 


68J2 resistor. No other dioidas could have been damaged by this error, 3ince the 


logic inputs were left open circuited, which is an allowed opera ting condition. Evei 


if the inputs had been erroneously wired to ground they would not have been damaged. 


since thair specified input volrage range includes O volts. 
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rmitn c COWT.SMBB 1 
FIUSlO L£TTfiH“ 

PS S8WIAL NO. | A 

"additional PH 

CONTINUATION 

8H8B7ts7 USSO . 



— - IOSNT1PY BNTRIS8 BY R2PSR6NCINO PR BLOCK NUM83RIN COLUMN. DATE BACH 8NTOY. isi uses ^ 

The failure reported hara (osceaaiva gain of ao analog input buffer) affects only tha 
output of tha analog input buff or by bird. Tha only sensitive point connected to tha 


affected output is tha corresponding analog multiplesar hybird analog input. Thera is 


no Possibility of damage to this input because the inputs are designed to withstand 


applied voltage 3 of -2V to -t-lOV, whereas ths analog Input buffer hybird incorporates 


diode clamps which limit it 3 output voltage range even under single failure conditions, 


to the range -0.77 to +-3. 7V. 
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COMT.SWBff 

FR2821 lhtter* 
PRSgRIALNO. I a 

I ADDITIONAL PR 
_____ CONTINUATION 
SHGETIS) uaeo . 


Tfaa failure reported hero (noise oa analog insert burf&r outputs) effect only cho 
output of eha analog Input buffer hyblrd. Tha only seagitiva point cognactad to tfao 
affected output is tha corresponding analog multiplayer hyblrd analog i nsart. Thera 
Is ‘DO possibility of damage to this input because cho inputs ere designed to withstand 
applied voltage of -27 to +10V, whereas tha analog injrea buffer hyblrd incorporates 

diode clamps which limit its output voltage range avon cinder single failure conditions 
to the range -0.7V to +3.7V. 
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TO- R.J. Wilker'son 
51-41 


SANTA BARBARA RESEATCH CENTER 

A SvbUdivy at Hughtt Ant fit Ce--o—>v 

INTERNAL MEMORANDUM 
CC: See Distribution List 


SUBJECT: Input Buffer Hybrid (P/N 3905969) 
Failures 


DATE: 13 April 1981 

REF: HS 236-7402 
PE 81/72 

FROM: L. O'Connell 
51-41 

BLDG. 774 MAIL STA. 39 
EXT. 4485 


On February 2, 1981 the Product Effectiveness Manager for the TM Program, Mr. 

R.J. Wilkerson, and the author of this memo conducted a review of the manufacturing 
data for subject hybrids. The purpose of this review was to determine if a generic 
failure mode was common to the five hybrids that failed in the multiplexer. 

Investigation findings are as follows: 

1. Sixty-one hybrid manufacturing records were reviewed. 

2. Defects in the manufacturing cycle were random with no 
known trend. 

3. Thera was not a bonding process problem and all hybrids 
were subjected to 100% pull test. 

4. Four of the five failed hybrids had a history of major 
rework/workmanship problems. 

5. Unable to locite a reliability to process/design problem 

6. All operations on the Quality History Records were complete 
and Air Force concurrence was on all operations and 
inspections as required. Some minor documentation problems 
were found, however they had no effect on the hardware. 

In addition to the review of the Manufacturing records, as stated above, the 
Reliability Organization reviewed the five Failure Reports for subject Hybrids and 
their findings are as follows: 

1. FR 1935 (S/N 523) and FR 2816 (8/:: 554) . 

T^ese Hybrids had excessive gain. s/D 523 was sent to 
Technical Services Division (TSD) for failure analysis. 

The failure mode "Excessive Gain" was confirmed. The cause 
of the failure was a shorted capacitor due to a scratch 
mark on the surface of the Capacitor. (Mechanical damage 
to the capacitor oxide caused the short). 

2. FR 2812 (S/N 525 ) 

This Hybrid failed when the DC level changed in the DC Restore 
Circuit. This Hybrid was sent to TSD for analysis. The failure 
mode "Static OCR Offset Voltage of Channel 4 out of Specification", 
was verified. The failure was due to shorts between MOS FET 
transistors 03 and Q4. The cause of the failure was mechanical 
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'To: R.J. VI lkerson 

Subject: Input Buffer Hybrid (P/N 3905969) Failures 


damage (smearing and scratches) that damaged the underlying 
oxide. 

3. Fit 1937 (S/N 516) 

Sensor 4 of this Hybrid failed the Buffer Limit Test. It was not 
sent to TSD for analysis. 

4. FR 2325 (S/N 520) 

Sensor 2 of this Hybrid failed for Excessive Droop. It was not sent 
to TSD for analysis. 

5. After the review of the Failure Reports, Failure Analysis Reports 
and Manufacturing History Records for the above (5) Hybrids, it 
has been concluded that there are occasions whan Hybrids havo been 
delivered with tncipent failures that are not recognizable by 
Inspection after the units are sealed. 

Major rework and workmanship defects were found in the History 
Records of four {S/N 516, 520. 523 and 525) of tha five Hybrids. 

This lends some credance to a correlation between failure mode and 
manv*f«cturing dif ficulitiea. 

Conclusions 

Analysis of both the Product Effectiveness review of tha Manufacturing History 
Records and tha Reliability Review of the Failure Reports and chair associated Failur 
Analysis Reports .the following conclusions have been rooched: 

1. Assuming a correlation between rework/workmanship defects, it appears 
that latent defects can escape the normal Hybrid In-Process Inspectior 
and Test Techniques. 

The findings and comments of the Product Effectiveness Investigative 
Team was communicated to the responsible Duality Assurance Section 
Head who has cognisance over the Hybrid Manufacturing Operation. 

At this time contract qusnitles of subject Hybrids for the Thematic 
Mapper have long been delivered, however Che information gained will 
be extremely useful for future Thematic Mapper buys and other program- 

A learning curvo in the Manufacturing Process for these highly comple 
Hybrid circuits was in effect, as evidenced by tha reduction in work- 
manship defects and parts replacement as the manufacturing process 
matured. 
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HS 236-7402 
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TO: R.J. Wilkerson 

Subject: Input Buffer Hybrid (P/N 3905969) Failures 


Page 3' 

HS 236-7402 


3. Those Hybrids with incipent defects will fail under unit test 
and thus be eliminated from tha system. 

4. It has been concluded by the undersigned that the integrity and 
reliability of Thematic Mapper hardware using subject Hybrids 
has not been impinged. 



L. O'Connell 

Administrative and Reliability Manager 
Thematic Mapper Program 
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SANTA BARBARA RESEARCH CENTER 

A SuSurtiery o* Muo**s AtrcrBft Comosny 

INTERNAL MEMORANDUM 


f)t n 


TO: 

G. Gritt 

CC: L. Altman 

DATE: 

23 December 1981 




REF: 

FROM: 

HS 236-7786 
PE 227:81 

SUBJECT: 

Failure Report F3657 


L. O'Connell 
51-41 




BLDG. 

B-ll MAILSTA. 39 




EXT. 

0293 


The Failure mode reported on subject Failure Report was traced to a defective 
output driver (P/N 91195S-001). Reliability cannot submit the defective part 
to TSD (Technology Services Division) for Failure Analysis because the responsible 
Mutliplexer personnel cannot locate the part. 

Since the part is not available for analysis the author of this memo has taken 
the following actions: 

1. Requested the Thematic Mapper Parts Board to research the 
El Segundo Receiving Inspection Records to determine if 
there were any previous defective output driver's (P/N 
9119-58-001). This has been accomplished and there were no 
previous failures. (Refer to HS 236-7785 attached). 

2. Reliability has reviewed the Verified Component Failure 
List and there were no previous failures. 

3. Contacted the responsible Multiplexer Engineer and responsible 
Quality Assurance Engineer for the Multiplexer area and 
informed them as to the importance of impounding failed 

parts so they can be analyzed. In addition they were informed 
that it is mandatory to maintain discipline with all personnel 
so this type of error (and others) can be prevented on other 
programs as well as future programs. 

Based on the investigation bv both the Part's Board and Reliability (listed 
above) the author is confident that this is a random failure and no generic 
problem exists with these parts. 

L. O'Connell, Manager 
Administration and Relinbilitv 





SANTA UAKliARA Rt.Sl.AKi.il C.I.N l UR 

~ of Hugnet Airci*tt Zom^.»n^ 

INTERNAL M E M O R A N I> U M 


TO *1.. iV;:„i,r,vi ; 

5i~: 

SUBJECT: i-tecrated Circuit 
P/K 91195S-001 


F. Carle 


DATE: 22 December 1981 

REF: HS 236-77R5 
PE 228:81 
FROM: L . A i tnan 

51-41 

BLDG. B-ll MAIL STA. 39 
EXT. 6257 


Per your request, the Parts Board has researched the Parts Analysis Laboratory's 
(Dept. 46-31-12) records for the previous history of subject part. 

These records show no problems with Integrated Circuits (P/t: 911958-001). 
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Minor Performance Discrepancies, S/N 003 Multiplexer 
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18 months schedule slip is disapproved 
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The S/M 003 Multiplexer (P/M 3513003-100) exhibits minor performance discrepancies 
in its processing of sons of its 100 signal channels. These discrepancies result 
from random wire dressing and other phenomena which are not correctable, and they 
do not have any impact upon Thematic Mapper performance. These, discrepancies 
include : 

o Sixteen channels exhibit levels of crosstalk to other channels slighriy 
exceeding specification, They are listed in Table 1. 

o Two channels exhibit levels of DC 'las tore droop slightly higher than 
specified at r^om temperature. They are listed in Table 2. 

(Continued) 

!C Rica 7TB 3»T*71«S7o5rwn> 

Repair of the Multiplexer to correct these discrepancies is not practical within a 
reasonable time for several reasons. Tha crosstalk failures are random and repair 
would be as likely to create new crosstalk as to correct that already present. 

Tha A/D conversion and DC Restore droop rata discrepancies might be correctable 
by replacing hybrid microcircuits, but tha replacement parrs are no e available, and 
the discrepancies are so minor that they might nec be collected in any case. Hone 
of the p '.rforaanca discrepancies present will. have a detectable effect upon 
Thematic Mapper instrument performance. 
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Thematic Mapper Request for Deviation /Valvar VL24 Continued) 


Item 23 - Description of Doviatiou/Vaiver CContinuad) 


o Six channels exhibit ona A/D conversion step which exceeds the specified 
maximum of 31.2 aillivclts and/or is less than the spodfled minimum of 
zero millivolts in sisa. Ho sensor exhibits more than one step which is 
too large and ona vhich is too small. Tho sensors and corresponding 
Failure Reports am listed in Table 3. In all cases the discrepant 
conversion 3cep does not cause the KMS no Iso of the sensor channel to 
exceed specified values, and therefore the discrepancies will not 
appreciably affect Instrument performance. The minimum and maximum step 
sizes are a self- imposed Multiplexer requirement, rather than a system 
level requireasnt. 
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TO 
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F. R. MUMBER(S) 

BAND 

SEMSOR 

BAND 

SENSOR 

+50°C 

+15°C 

AM3 

1 

10 

1 

8 



X 

F07296 

1 

14 

1 

12 
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F07296 

2 

<* 

2 

2 

X 

X 

X 

F07299 , F07295, F07296 

2 

' 5 

2 

3 


X 


F07299 

2 

13 

2 

n 

X 



F0729S 

2 

14 

2 

12 


X 

X 

F07299 , F07296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




F4268 

4 

12 

4 

10 



X 

F07296 

4 

16 

4 

14 

X 



F4254 

6 

1 

6 

4 

X 

X 

X 

F4268, F4234 , F42S7 

. 6 

2 

6 

3 

X 

X • 

X 

F4268, F4234, F4257 

6 

3 

6 

1 

X 

X 

X 

F4268, F4254, F4257 

6 

4 

6 

2 

X 

X 

X 

F4268, F4254, F4257 

7 

7 

7 

5 

X 



F4254 

7 

13 

7 

11 

X 



F4254 


TABLE 1. MULTIPLEXES S/M 003 CROSSTALK 


MOTE: All -channel pairs were out of specification by only one multiplexer 

quantization level. 
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SENSOR 

TEMPERATUTE 

MV/ SEC 

?. R. NUMBER 

.1 

3 

Ambient: 

4.11 

F42S5 

5 

6 

Ambient 

4.90 

F4255 


MOTE: Spec Hunriunnn of ± 3 nv/sQC is a aelf-impoaod 

specification. Instrument error bud gats would 
allow race up to ± 120 anr/sac. 


TABLE 2. DM OP TEST FAILURES 
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1 MAX VALUE 
(MV) 

S 31.2 MV 

1 

STEP It 
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(MV) 

l 0.0 MV F. 

. R. NUMBER 

1 

I 

+15 



32 

-0.8 

F4266 

7 

13 

+15 



241 

-0.4 

F4266 

6 

1 

+15 

193 

41.7 

192 

-0.1 

F4266 

6 

2 

+15 

193 

37.3 



F4266 

6 

3 

+15 

193 

39.1 

192 

-0.4 

F4266 

6 

4 

+15 

193 

39.3 

192 

-0.3 

F4266 

6 

1 

+50 

128 

39.8 

129 

-0.1 

F4267 

6 

2 

+50 

128 

37.0 

. 129 

-0.1 

F4267 

6 

3 

+50 

128 

36.8 



F4267 

6 

4 

+50 

128 

36.3 

192 

-0.1 

F4267 

6 

1 ■ 

Ambient 

193 

39.4 

160 

-0.1 

F4265 

6 

2 

Affibiant 

193 

37.5 

160 

-0.5 

F4265 

6 

3 

Ambient 

225 

35.5 

224 

-0.8 

F4265 

6 

4 

Ambient 

193 

39.6 

232 

-0.2 

F4265 


TABLE 3. A/D CONVERSION FAILURES 
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TO: G. Critt 


SANTA BARBARA RESEARCH CENTER 

A Svtw&sry of Air croft Com pony 

INTERNAL MEMORANDUM 
CC: L. O'Connell 


SUBJECT: 3905973 Hybrid Crosstalk Testing 


DATE: 22 December 1931 

REF: HS 236-2260 
PE 225:81 
FROM: R. Julian 
41-41 

BLOC. 8-11 MAIL STA. 39 
EXT. 6293 


Two 3905973 hybrids were removed in an attempt to fix the crosstalk in Band 3 2 
and 7 of the S/N 3 Multiplexer. (Ref. FR No.'s F4254, F4257, and F4258) . These 
hybrids are not being formally failure analyzed because: 

1. Crosstalk is caused by a combination of the hybrids 
and the unit wiring, and is not observable at the 
hybrid level. 

2. The hybrids are tested by observing output levels 
with an oscilloscope. Errors of the size involved 
(9<l/2% of full scale, max.) are not visible on 

.. . . oscilloscopes.- - . ..... 

3. The hybrids would pas3 all their tests and are fully 
functional. 

In the course of hybrid repair, we will make static measurements to see whether 
these hybrids are abnormal in any detectable way. 




Richard C. Julian 
REA, Multiplexer 
Thematic Mapper Program 


RC J : j c 
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Thematic Mapper Request for Do via ti on /Waiver W124 (Continued) 
Item 23 - Description of Deviation/ Waiver (Continued) 


o Six channels exhibit one A/D conversion step which exceeds the specified 
maximum of 31.2 millivolts and/or is less than the specified minimum of 
zero millivolts in size. Mo sensor exhibits more than one step which is 
too large and one which is too small. The sensors and corresponding 
Failure Reports are listed in Table 3. In all cases the discrepant 
conversion step does not cause the RMS noise of the sensor channel to 
exceed specified values, and therefore the discrepancies will not 
appreciably affect Instrument performance. The minimum and maximum step 
sizes are a self '■imposed Multiplexer requirement, rather than a system 
level requirement. 
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specification. Instrument error budgets would 
allow rate up to x 120 av/ sec. 


TABLE 2. DROOP TEST FAILURES 
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TABU 3. A/D CONVERSION FAILURES 
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II. Bticonioa or n» itiwuirti 

Tha S/N 003 Multiplexer (P/N 3533003i-100) exhibits minor performance discrepancies 
in its processing of soars of it3 100 signal channels . These discrepancies result 
from random wire dressing and other phenomena which are nor correctable, and they 
do not have any impact upon Thematic Mapper performance. These, discrepancies 
include: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are listed in Tablo 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at room temperature. They are listed in Ta&le 2. 

(Continued) 

ji. lats foa uvitrii&eaivta . ™ 1 

Repair of the Multiplexer to correct these discrepancies is not practical within a 
reasonable time for several reasons. The crosstalk failures are random and repair 
would be as likely to create new crosstalk as to correct char already present. 

The A/D conversion and DC Restore droop rate discrepancies might be correctable 
by replacing hybrid microcircuits , but tha replacement part® are not available, and 
the discrepancies are so minor that they might not be corrected in any case. Nona 
of the performance discrepancies present will have a detectable effect upon 
Thematic Mapper instrument performance. _ _ 
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Thematic Mapper Request for De viation/ Waiver W124 (Continued) 


Item 23 - Description of Devi at ion /Waiver (Continued) 


o Six channels exhibit one A/D conversion step which exceeds the specified 
Mri mtm of 31.2 oillivolts and/or is less than the specified minirmmt of 
zero millivolts in sl 26 . No sensor exhibits aore then one step which is 
too large and one which is coo small. The sensors and corresponding 
Failure Reports are listed in Table 3. In all cases the discrepant 
conversion step does not cause the RMS noise of the sensor channel to 
exceed specified values, and therefore the discrepancies will not 
appreciably affect Instrument performance. The ainisnaa and maxi, mum step 
sizes are a self-imposed Multiplexer requirement, rather than a system 
level requirement. 


ORIGINAL PAGE IS 

. _ _ aiiai I TV 



FROM 

TO 

TEMPERATURE 

F. R. NUMBER(S) 

BAND 

SENSOR 

BAND 

SENSOR 

+50°C 

+15°C 

AKB 

1 

10 

1 

8 



2 

F07296 

1 

14 

1 

12 



2 

F07296 

2 

4 

2 

2 

2 

2 

X 

F07299 , F07295, F07296 

•S 

4m 

5 

2 

3 


2 


F07299 

2 

13 

2 

11 

X 
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2 

6 
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X 

X 
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6 

3 

6 

1 

2 

2 

2 

F4268, F4254, F4257 

6 

4 

6 

2 

X 

2 

2 

F4263. F4254, F4257 

7 

7 

7 

5 

2 



F4254 

7 

13 

7 

11 

2 



F4254 


TABLE 1. MULTI? LEXER S/S 003 CEOS STALE 


NOTE: All-channel pairs were out of specification by only one aultiplexer 

quantization level. 
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TABLE 3. A/D CONVERSION FAILURES 
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SANTA BARBARA RESEARCH CENTER 

A Svtoiditry ot Huffies A.<ct»lt Cemptny 

INTERNAL MEMORANDUM 

TO: c - Critc CC: l. O'Connell DATE: 22 December 1981 

REF: HS 236-2260 
PE 225:81 

SUBJECT: 3905973 Hybrid Crosstalk Testing FROM: R. Julian 

41-41 

BLOC. B-ll MAIL STA. 39 
EXT. 6293 


Two 3905973 hybrids were renoved in an attempt to fix the crosstalk in Bands 2 
and 7 of the S/N 3 Multiplexer. (Ref. FR N’o.'s F4254, F4257, and F4258) . These 
hybrids are not being formally failure analyzed because: 


1. Crosstalk is caused by a combination of the hybrids 
and the unit wiring, and is not observable at the 
hybrid level. 

2. The hybrids are tested by observing output levels 

with an oscilloscope. Errors of the size involved 
(9*1/22 of full scale, max.) are not visible on 
oscilloscopes. . - ... .. . • 

3. The hybrids would pass all their tests and are fully 
functional. 

In the course of hybrid repair, we will make static measurements to see whether 
these hybrids are abnormal in any detectable way. 



Richard C. Julian 
REA, Multiplexer 
Thematic Mapper Program 
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li. SUCXFtiOB a» Mvicnstyoaivin ■ ■ 

The S/N 003 Multiplexer (P/N 3533003-100) exhibits minor performance discrepancies 
in its processing of sons of its 100 signal channels. These discrepancies result 
from random wire dressing and other phenomena which are not correctable, and they 
do not have any impact upon Thematic Mapper performance. These, discrepancies 
include: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are listed in Table 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at room temperature. They are listed in Table 2. 

(Continued) 

14. cue TSS atoiiTica/uivca 

Repair of the Multiplexer to correct theoe discrepancies is not practical within a 
reasonable time for several reasons. The crosstalk failures are random and repair 
would be as likely co create new crosstalk as to correct that already present. 

The A/D conversion and DC Restore droop rate discrepancies might be correctable 
by replacing hybrid microcircuits, but the replacement parts are not available, and 
the discrepancies are so minor chat they might not be corrected in any case. None 
of the performance discrepancies present will have a detectable effect upon 
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Thematic Mapper Request for Deviacion/Vaiver '«124 CConciaued) 


Item 23 - Description of Deviation/Waiver (Continued) 


o Six channels exhibit one A/D conversion step which exceeds the specified 
maximum of 31.2 millivolts and/or is less than the specified minimum of 
zero millivolts in size. Mo sensor exhibits more than one step which is 
coo large and one which is too small. The sensors and corresponding 
Failure Reports are lisced in Table 3. In all cases the discrepant 
conversion step does not cause the RMS noise of the sensor channel to 
exceed specified values, and therefore the discrepancies will not 
appreciably affect Instrument performance. The minimum and maximum step 
sizes are a self-imposed Multiplexer requirement, rather than a system 
level requirement. 
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FROM 

TO 

TEMPERATURE 

F. R. MUMBER(S) 


SENSOR 

3 AND 

SENSOR 

+50°C 

H5°C 

AMB 


10 

1 

S 



X 

F07296 


14 

1 

12 



X 

F07296 


4 

2 

2 

X 

X 

X 

F07299 , F07295, F07296 


5 

2 

3 


X 


F07299 


i: 

2 

11 

X 



F07295 

14 

2 

12 


X 

X 

F07299 , F07296 

5 

3 

4 


X 


F4268 

10 

3 

6 




F4268 

12 

4 

10 



X 

F07296 

16 

4 

14 

X 



F4234 

1 

6 

4- 

X 

X 

X 

F4268, F4254, F4257 

* 2 

6 

3 

X 

X . 

X 

F4268, F4254, F4257 

3 

6 

1 

X 

X 

X 

F4268, F4254, F4257 

4 

6 

2 

X 

X 

X 

F4263, F4254, F4257 

7 

7 

5 

X 



F4254 

13 

7 

11 

X 



F4254 
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TABLE 1. MULTIPLEXES. S/M 003 CSOS STALK 


All-channel pairs were out of specification by only one aulciplexer 
quantization level. 
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SENSOR 


MV/SEC 

F. R. NUMBER 


xAaI U I — . 

■» 

3 

Ambient 

4.11 

F4255 

5 

6 

Ambient 

4.90 

F4255 


NOTE: Spec maxtmm of ±3 av/sec Is a self-imposed 

specification. Instrument error budgats would 
allow rate up to t 120 axv/sec. 


'ABLE 2. DROOP TEST FAILURES 
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• MAX VALUE MIN VALUE 

(MV) ' (MV) 


3 AND 

SENSOR 

TEMP°C 

STEP * 

i 31.2 MV 

STEP 4 

i. 0.0 MV 

F. R. NUMBER 

I 

1 

+15 



32 

-0.8 

F4266 

7 

13 

+15 



241 

-0.4 

F4266 

6 

1 

+15 

193 

41.7 

192 

-0.1 

F4266 

6 

2 

+15 

193 

37.3 



F4266 

6 

3 

+15 

193 

39.1 

192 

-0.4 

F4266 

6 

4 

+15 

193 

39.3 

192 

-0 .3 

F4266 

6 

1 

+50 

128 

39.8 

129 

-0.1 

F4267 

,6 

2 

+50 

123 

37.0 

129 

—0 • i 

F4267 

6 

3 

+50 

123 

36.8 



F4267 

6 

4 

+50 

123 

36.8 

192 

-0.1 

F4267 

6 

1 

Ambient 

193 

39.4 

160 

-0.1 

F4265 

6 

2 

Ambient 

193 

37.5 

160 

-0.5 

F4265 

6 

3 

Ambient 

225 

35.5 

224 

-0.8 

F4265 

6 

4 

Ambient 

193 

39.6 

232 

-0.2 

F4265 


'ABLE 3. A/D CONVERSION FAILURES 
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7^ 

The S/N 003 Multiplexer (P/N 3333003-iCQ) exhibits sinor performance discrepancies 
in its processing of soma of its 100 signal chanaala. These discrap codes result 
frens rondos wire dressing and othar phenomaaa which are not correctable , and they 
do oat have any inpact upon Thenacic Mapper performance. These-, discrepandsn 
induda: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are liseed in Table 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at room teiEparaeura . They are listed in TaBla 2. 

(Coneinuad) 

;■ 'v.i ij oIT v i ay! cuj iii « vs o " 1 ' 1 Ll ' '■ ■ ■ ■ 

Rspdr of the Multiplexer to correct these discrepancies is not practical within a 
reasonable tins for several reasons. The crosstalk failures am random and repair 
would be as likely to create new crosstalk as to correct that already present. 

The A/D conversion and DC Restore droop rata discrepancies sight ba correctable 
by replacing hybrid microcircuits, but the replacement parts are not available, and 
the discrepancies are so minor chat thay might not ba corrected in any case. None 
of the performance discrepancies present will have a detectable effect upon 
Thaticcic Mapyar instrumant performance. __p pP ’ 

BEA^ STS. 
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M 


Thematic Mapper Raquoat for Deviation/Waivor '<*124 (Continued) 
Item 23 - Description of Daviation/Vaiv«r (Continued) 


o Six channels exhibit one A/D conversion step which exceeds Che specified 
maximum of 31.2 mil 11 volts end/or is less Chen the specified minimum of 
xaro millivolts In sixa. No sonsor exhibits more chan one step which is 
coo largo and one which is too small. The sensors end corresponding 
Failure Reports are listed in Table 3. In all cases cha discrepant 
conversion step does not causa the RMS noise of the senaor channel to 
exceed specified values, end therefore tha discrepancies will not 
appradably affect Instrument performance. The minimum and maximum step 
sixes ere a self-imposed Multiplexor requirement, rather then a system 
level requirement. 
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FROM 

TO 

TEMPERATURE 

F. R. NUMBER(S) 

BAND 

SENSOR 

BAND 

SENSOR 

+50°C 

♦isfc. 

AKB 

1 

10 

1 

a 



X 

F07296 

1 

14 

1 

12 



X 

F07296 

2 

4 

2 

2 

X 

X 

X 

F07299, F07295, F07296 

*> 

4* 

5 

2 

3 


X 


F07299 

2 

13 

2 

u 

X 



F07293 

2 

14 

2 

12 


X 

X 

F07299, F07296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




74268 

4 

12 

4 

10 



X 

707296 

4 

16 

4 

14 

X 



74234 

6 

1 

6 

4 

X 

X 

■ X 

F4268, F42S4, F42S7 

. 6 

2 

6 

3 

X 

X ■ 

X 

F4268, F42S4, F4237 

6 

3 

6 

1 

X 

X 

X 

F4268, F4'i:4, F4237 

6 

4 

6 

2 

X 

* 

X 

F4268, F4234, F42S7 

7 

7 

7 

5 

X 



F42S4 

7 

13 

7 

11 

X 



F4254 



TABLE 1. MULTIPLEXER S/S 003 CROSSTALK 


ROTE: AU-diannal pairs sera out of specification by only ana multiplexor 

quantization level. 
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3 AND 

SENSOR 

TEMPEKAXUT-2 

NV/SEC 

P. R. SOMBER 

1 

3 

Ambient 

4.11 

F423S 

• 

3 

6 

■ 

lab lent 

4.90 

F4235 

' 


NOTE* Spac asasiaua ai ± 3 nv/aisc is a solf-lrsposed 

spaclficatioQ. Iaatruaaat error budgets would 
allow rata up to i 120 nv/aec. 


TABLE 2. DROOP TEST PAILDSE3 
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, MAX VALUE MIN VALUE 

(MV) 1 (MV) 


BAND 

SENSOR 

temp°c 

STEP 4 

i 31.2 MV 

STEP 4 

i 0.0 MV 

P. a. NUMBER 

I 

I 

+1 3 



32 

-0.8 

F4266 

7 

13 

+13 



241 

-0.4 

F4266 

6 

1 

+13 

193 

41.7 

192 

-0.1 

F4266 

6 

2 

+13 

193 

37.3 



F4266 

6 

3 

+13 

193 

39.1 

192 

-0.4 

F4266 

6 

4 

+13 

193 

39.3 

192 

-0.3 

F4266 

6 

1 

+50 

128 

39.8 

129 

-0.1 

F4267 

6 

2 

+50 

128 

37.0 

•129 

-0.1 

F4267 

6 

3 

+30 

128 

36.8 



F4267 

6 

4 

+50 

123 

36.8 

192 

-0.1 

F4267 

6 

1 

Aabiane 

193 

39.4 

160 

-0.1 

F4263 

6 

2 

Aasbloat 

193 

37.3 

160 

-0.5 

F426S 

6 

3 

Ambient 

223 

33.5 

224 

-0.8 

F4263 

6 

4 

Arab lane 

193 

39.6 

232 

-0.2 

F4263 



TABLE 3. A/5 CONVERSION FAILURES 
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II. e*S£a«*ttt C* o:vi*TiOivaii»£a 

the S/N 003 Multiplexer (P/N 3533003-100) exhibits minor performance discrepancies 
la its processing of some of its 100 signal channels . These discrepancies result 
from random wire dressing and other phenomena which are not correctable, and they 
do not have any impact upon Thematic Mapper performance. These, discrepancies 
include: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are listed in Table 1. 

o Two channels exhibit levels of DC Restore droop 3lightly higher than 
specified at room temperature. They are listed in Tab la 2. 

(Continued) 

w r vsang ~ — 1 — 11 - — " — ““ — — — “ 

Repair of the Multiplexer to correct these discrepancies Is nrot practical within a 
reasonable time for several reasons. The crosstalk failures ® re random and repair 
would be as likely co create new crosstalk as to correct that; already present. 

The A/D conversion and DC Restore droop rate discrepancies might be correctable 
by replacing hybrid microcircuits, but the replacement parts are cot available, and 
the discrepancies are so minor chat they might not be corrected in any case. None 
of the performance discrepancies present will have a detectable effect upon 
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Thamacic Mapper Raquast for Davit ti ou /Waiva r W124 CConcinuad) 


Item 23 - Description of Deviacion/Vaiver CConcinuad) 


o Six channels exhibit one A/D conversion step which exceeds tha specified 
maximum of 31.2 millivolts and/or is less than tha specified minimum of 
zero millivolts in sine. Mo sensor exhibits mors than ona step which is 
coo large and one which is coo small. The sensors and corresponding 
Failure Reports are listed in Table 3. In all cases the discrepant 
conversion step does not cause the RMS noise of chs sensor channel to 
exceed specif lad values, end therefore Che discrepancies will not 
appreciably affect Instrument performance. The minimum and maximum step 
sizes are a self-imposed Multiplexor requirement , rather Chan a system 
lovol requirement. 
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FROM 

TO 

TEMPERATURE 

F. R. NUMBER(S) 

BAND 

SENSOR 

3AND 

SENSOR 

+50°C 

+13 °C 

AM3 

1 

10 

1 

8 



X 

F07296 

1 

14 

1 

12 



X 

F07296 

2 

4 

2 

2 

X 

X 

X 

F07299 , F07295 , F07296 

2 

3. 

2 

3 


X 


F07299 

2 

13 

2 

11 

X 



F07295 

2 

14 

2 

12 


X 

X 

F07299 , F07296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




F4268 

4 

12 

4 

10 



X 

F07296 

4 

16 

4 

14 

X 



F4254 

6 

1 

6 

4 

X 

X 

X 

F4268, F4234, F4257 

6 

2 

6 

3 

X 

x • 

X 

F4268, F4254, F4257 

6 

3 

6 

1 

X 

X 

X 

F4268, F42S4, F4257 

6 

4 

6 

2 

X 

X 

X 

F4268, F4254, F42S7 

7 

7 

7 

5 

X 



F42S4 

7 

13 

7 

11 

X 



F4234 

i. 









TABLE 1. MULTIPLEXER S/S 003 CROSSTALE 


NOTE: All . chann el pairs were out of specification by only one multiplexer 

quantization level. 
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MOTE: Spec maximum of ± 3 nv/sac Is a salf-inposad 

specification. Inatrumant «rror budgocs esauld 
allow rata up co ± 120 asv/sac. 


TABLE 2. 030 OP TEST FAILURES 










V*7 >T‘5V: 




B«!5TS^3$ "5$ 




ORIGINAL PAGE 
0F p °OR QUALITY 


3aND SENSOR 


1 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


1 

13 

1 
a, 

2 
3 


TEMP°U 


STEP $ 


MAE VALUE HIM VALUE 

(MV) 1 (MV) 

£ 31.2 MV STEP i i 0.0 MV 


F. R. NUMBER 


+13 



32 

-0.3 

F4266 

+15 



241 

-0.4 

F4266 

+15 

IS 3 

41.7 

192 

-0.1 

F4266 

+15 

193 

37.3 



F4266 

+15 

193 

39.1 

192 

-0.4 

F4266 

+15 

193 

39.3 

192 

-0.3 

F4266 

+50 

US 

39.8 

129 

-0.1 

F4267 

+50 

128 

37.0 

• 129 

-0.1 

F4267 

+50 

128 

36.8 



F42S7 

+50 

128 

36.8 

192 

-0.1 

F4267 

Ambient 

193 

39.4 

160 

-0.1 

. F4265 

Ambient . 

193 

37.5 

160 

-0.5 

F4265 

Ambient 

225 

35.5 

224 

-0.8 

F4265 

Ambient 

193 

39.6 

232 

-0.2 

F4265 


TABLE 


A/D CONVERSION FAILURES 
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IS months schedule slip Is disapproved 


imicj of osvi»tis>ycai ww 

The S/H 003 Multiplaxsr (P/S 3533003<»10Q) exhibits minor performance discrepancies 
In its processing of soma of its 100 signal channels. These discrepancies result 
from random wire dressing and othar phenomena which era not correctable, and they 
do not have any Impact upon Thematic Mapper performance. Thesev. discrepancies 
Include: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are listed in Table 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at room temperature. They are listed in Table 2. 

(Continued) 


Repair of the Multiplexer to correct these discrepancies is not practical within a 
reasonable time for several reasons. The cross tail? failures are random and repair 
would be aa likely to create new crosstalk as to correct that already present. 

The A/D conversion and DC Restore droop rate discrepancies might be correctable 
by replacing hybrid microcircuits, but the replacement parts are not available, and 
tha discrepancies are so minor that they might not be corrected in any case. Mona 
of tha performance discrepancies present will have a detectable effect upon 
Thematic Mapper instrument performance 
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Theraacic Mapper Raquaac for Daviaeion/Vfaiver W12A (Continued) 


Itam 23 - Description of Devlation/Waivor (Continuad) 


o Six channels exhibit ona A/D conversion stap which exceeds tha specified 
maxi gum of 31.2 aiilivolea end/or is less chan the specified ainiaun of 
xero millivolcs in also. Mo sensor exhibits aora chan ona step which Is 
coo large and ona which la coo stall. Tha sensors end corresponding 
Failure Reports am listed in Table 3. In all cases the discrepant 
conversion scop dose not causa the RMS nolso of tha sensor channel to 
exceed - specif lad values, and therefore che discrepancies will not 
appreciably affect InctrusEonc performance. The tainissua and maxiaura stop 
sisoo are a aolf-iaposed Multiplexor requirement, rather chon a ayotom 
level requirement. 
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FROM 

TO 

TEMPERATURE 

F. R. NUMBER* S) 

BAND 

SENSOR 

BAND 

SENSOR 

+50°C 

+15°C 

AMB 

1 

10 

1 

S 



X 

F07296 

1 

14 

1 

12 



X 

F07296 

2 

4 

2 

2 

X 

X 

X 

F07299, F07295 , FQ7296 

2 

5 

2 

3 


X 


F07299 

2 

13 

2 

11 

X . 



F0729S 

2 

14 

2 

12 


X 

X 

E07299, F07296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




F4Z68 

4 

12 

4 

10 



X 

F07296 

4 

16 

4 

14 

X 



F4234 

6 

1 

6 

4 

X 

X 

X 

F4268, F42S4, F4257 

6 

2 

6 

3 

x- 

X - 

X 

F4268, F4254, F4257 

6 

3 

6 

1 

X 

X 

X 

F4268, F4234, F42S7 

6 

4 

6 

2 

X 

X 

X 

F4268, F4234, F4237 

7 

7 

7 

3 

X 



F42S4 

7 

13 

7 

11 

X 



F4234 


TABLE 1. MULTIPLEXES. S/S 003 CSC S STALE 


NOTE: All-channel pairs ware out of specification by only ona multiplexer 

quantization level. 
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r . 1 

band 

SENSOR 

TEMPERATURE 

MV/ SEC 

F. R. NUMBER 

i 

l 

3 

Ambient 

4.11 

F42S5 

i 

5 

6 

Ambient 

4.90 

F4235 

: 


HOTS: Spoc saximun of ± 3 bv/s6c is a self-imposed 

opacification. Instrusont error budgets wonld 
allow rata up co t 120 tsv/soc. 

i 
i 
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TABLE 2. DROOP TEST FAILURES 
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BAND 

SENSOR 

TEMP°C 

STEP 0 

, MAE VALUE 
(MV) 

S 31.2 MV 

1 

STEP * 

MIN VALUE 
1 (MV) 

& 0.0 MV 

F. R. NUMBER 

1 

1 

+15 



32 

-0.8 

F4266 

7 

13 

+L5 



241 

-0.4 

F4266 

6 

1 

+15 

193 

41.7 

192 

-0.1 

F4266 

6 

2 

+15 

193 

37.3 



F4266 

6 

3 

+15 

193 

39.1 

192 

-0.4 

F4266 

6 

*♦ 

+15 

193 

39.3 

192 

-0.3 

F4266 

6 

1 

+50 

128 

39.8 

129 

-0.1 

F4267 

6 

2 

+50 

128 

37.0 

129 

-0.1 

F4267 

6 

3 

+50 

128 

36.8 



F4267 

6 

4 

+50 

128 

36.3 

192 

-0.1 

F4267 

6 

1 

Aafaieat 

193 

39.4 

160 

-0.1 

F4265 

6 

2 

Affifaieac 

193 

37.5 

160 

-0.5 

F4263 

6 

3 

AffiblQQt 

225 

35.5 

224 

-0.8 

F4265 

6 

4 

Anblaae 

193 

39.6 

232 

-0.2 

F4263 


TABLE 3 


A/D CONVERSION FAILURES 
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SANTA BARBARA RESEARCH CENTER 

4 Subvaurr at Hut*** A.nrttt Camo*nr 


INTERNAL MEMORANDUM 




TO: G. Crlcc CC: L. O'Connall DATE: 22 December 1981 


SUBJECT: 3905973 Hybrid Crosstalk Tasting 


REF: HS 236-2260 
PE 225:81 
FROM: R. Julian 
41-41 

BLOC. B-ll MAIL STA. 39 
EXT. 6293 




Two 3905973 hybrids were removed in an attempt to fix the crosstalk in Bands 2 
and 7 of tha S/N 3 Multiplexer. (Ref. FR So.'s F4254, F4257, and F4.’.58> . These 
hybrids arc not being formally failure analyzed because: 


1. Crosstalk is caused by a combination of the hybrids 
and the unit wiring, and is not. observable at the 
hybrid level. 

2. The hybrids are tasted by observing output levels 

with an oscilloscope. Errors of tha airs involved 
(%<l/2% of full scale, mast.) are not visible on 
oscilloscopes. - .... 

3. The hybrids would pass all their teats and are fully 
functional. 

In tha course of hybrid repair, we will make static measurements to sea whether 
these hybrids aro abnormal in any detectable way. 



Richard C. Julian 
REA, Multiplexer 
Thematic Mapper Program 


RCJtjc 
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13 months schedule slip is disapproved 


ti. #* GS»<4TICfVEfil»!I9 " ' i . 

The S/N 003 Multiplexer (P/N 3533003^100) exhibits minor parformance discrepancies 
in its processing of soma of its 100 signal channels. These discrepancies result 
from random wire dressing and othar phenomena which arc noe correctable, and they 
do not have any impact upon Thematic Mapper performance. These, discrepancies 
include: . 

o Sixteen channels exhibit lavsls of crosstalk to other channels slightly 
exceeding specification. They are listed in Table 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at room temperature. They are listed in Table 2. 

(Continued) 

1ST KIR) rta esviATtOa/catWO “ 

Repair of the Multiplexer to correct chase discrepancies is not practical within a 
reasonable time for several reasons. The crosstalk- failures are random and repair 
would be as likely to create new crosstalk as to correct chat already present. 

The A/D conversion and DC Restore droop rate discrepancies might be correctable 
by replacing hybrid microcircuits, but the replacement parts are noc available, and 
cha discrepancies are so minor chat they might hoc ba corrected in any case. Nona 
of the performance discrepancies present will have a detectable effect upon 
Thematic Mapper instrument performance. 
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Thane cic Mapper Request for Daviacioa/ Waiver W124 (Continued) 


Item 23 - Description of Deviation /Waiver (.Continued) 


o Six channels exhibit one A/D conversion step which exceeds the specified 
.. maximum of 31.2 millivolts and/or is loss than the specified minimum of 
zero millivolts in size. No sensor exhibits more chan one stop which Is 
coo largo and one which is coo small. The sensors and corresponding 
Failure Reports are listed in Table 3. In all cases the discrepant 
conversion stop does not cause the RMS noise of the sensor channel to 
exceed specified values, and therefore the discrepancies will not 
appreciably affect Instrument performance. The minimum and maximum step 
sizes are a self-imposed Multiplexer requirement , rather chan a system 
level requirement. 
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FROM 

TO 

temperature 

P. R. NUMBER(S) 

BAND 

SENSOR 

3 AND 

SENSOR 

+50°C 

H5°C 

AM3 

1 

10 

1 

8 



X 

F07296 

1 

14 

1 

12 



X 

P07296 

n 

4 

2 

2 
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X 

X 

F07299, F07295, F07296 


5 ... 

2 

3 


X 


F07299 

2 

13 

2 

U 

X 



F07295 

* 

14 

2 

12 


X 

X 

F07299 , F07296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




F4263 

4 

12 

4 

10 



X 

F07296 

4 

16 

4 

14 

X 



F4234 

6 

1 

6 

4 

X 

X 

X 

F4268, F4254, F4257 

6 

2 

6 

3 

X 

X • 

X 

F4268, F4254, F4237 

6 

3 

6 

1 

X 

X 

X 

F4268, F4254, F42S7 

6 

4 

6 

2 

X 

X 

X 

F4268 , F4254, F4257 

7 

7 

7 

5 

X 



F4254 

7 

13 

, 7 

U 

X 



F4254 




TABLE I. MULTIPLEXER S/M 003 CROS STALE 
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NOTE: All-channel pairs were out of specification by only one multiplexer 

quantization level. 
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3 AND 



MV/SEC 

F. R. NTEfSER 

1 

3 

Ambient 

4.11 

F4253 

5 

6 

Anbiant 

4.90 

F4255 

• 



MOTS: Spec maxiisuxa of £ 3 tsv/sac is a aalf-iopoa&d 

specif icacioa. lastrumant error budgaes *»3<ald 
allow raca up Co ± 120 sw/sac. 


TABLE 2. DISCO? TEST FAILORES 









BAND 

SENSOR 

TEMP°C 

STEP 

1 

l 

+15 


7 

13 

+15 


6 

1 

+15 

193 

6 

2 ' 

+15 

193 

6 

* 

+15 

193 

6 

4 

+15 

193 

6 

1 

+50 

128 

6 

2 

+50 

128 

6 

3 

+50 

123 

6 

4 

+50 

128 

6 

1 

Ambient 

193 

6 

2 

Ambient 

193 

6 

3 

Ambient 

225 

6 

4 

Ambient 

193 



TABLE 3. 
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-0.1 

37.0 

. 129 

-0.1 
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35.5 
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-0.8 

39.6 
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-0.2 
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Minor PerformancQ Discrepancies, S/N 003 Multiplexer 


■foff 1 1 -• ^'--V *7 » ¥ 


Multiplexer 


|| QOKA 0 »M< 0 wcsaft* OeBAI *f»MTCO »•. «*3» €3. «B T* 1 *® 63*»€l 

Multiplexer 
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IS months schedule slip is disapproved 


si. essGiH’vtea o' ca«» atio^/oah^c 

The S/N 003 Multiplexer (P/N 3533003*-10Q) exhibits minor performance discrepancies 
in its processing of some of its 100 signal channels , These discrepancies result 
from random wire dressing and other phenomena which are not correctable, and they 
do not have any impact upon Thematic Mapper performance. These discrepancies 
include: 

o Sixteen channels exhibit levels of crosstalk to other channels slightly 
exceeding specification. They are listed in Table 1. 

o Two channels exhibit levels of DC Restore droop slightly higher than 
specified at. room temperature. They are listed in Table 2. 

(Continued) 
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Thoaacic Mapper Request for Daviacion/Waiver W124 (Continued) 


Item 23 - Description of Deviation/Waiver (Continued) 


o Six channels exhibit one A/D conversion step which exceeds the specified 
maximum of 31.2 millivolts and/or la loss than the specified minimum of 
zero millivolts In size. Ho sensor exhibits tsora than one atop which is 
too largo and one which is too small. The sensors and corresponding 
Failure Reports are listed in Table 3. In all coses the discrepant 
conversion stop does not cause Che RMS noise of the sensor channel to 
exceed specified values, end therefore Chs discrepancies will not 
appreciably affect Inscrumsnt performance. Tho minimum and maximum step 
sixes are a self-imposed Multiplexer roquireeant, rathar than a system 
lavel requirement. 
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FROM 

TO 

TEMPERATURE 

F. R. NUMBER(S) 

BAND 

SENSOR 

BAND 

SENSOR 

♦30°C 

BIB 

AMB 

■■ 

1 

1 

8 

■ 

■ 

X 

F07296 

■SB 

I I 

1 

12 

n 

I I 

X 

F07296 

2 

■s 

2 

2 

b 

B 

X 

F07299, F07295 , F07296 

i 

5 

2 

3 


B 


F07299 

2 

13 

2 

11 

X 



F07295 

•s 

14 

«» 

12 


X 

X 

F07299, FD7296 

3 

6 

3 

4 


X 


F4268 

3 

10 

3 

6 




F4268 

4 

12 

4 

10 



X 

F07296 

4 

16 

4 

14 

X 



F4234 

6 

1 

6 

4 

X 

X 

X 

F426S, P4234, F4257 

6 

2 

6 

3 

X 

X 

X 

F4268, F&254. P4237 

6 

3 

6 

l 

X 

X 

X 

F4268, F&254, F4257 

6 

4 

6 

2 

X 

B 

B 

F4260, F4254, F4237 

7 

/ 

7 

3 


1 1 

II 

F4234 

7 

13 

7 

11 


■ 

■ 

F4254 


TABLE 1. MULTIPLEXER S/M 003 CROSSTALK 


MOTE: Ail-channal pairs ware out of opacification by only one aultiplenar 

quantization lavsl. 
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fj 


BAND 

SENSOR 

TEMPERAXUTE 

KF/SEC 

F. R. NUMBER 

1 

3 

Ambient 

4.11 

F4235 

5 

6 

Ambient 

4.90 

F4255 


NOTE? Spac Kaximua of i 3 tav/gcc is a salf-inposad 

opacification. Inscruassne arror budgets would 
allow rata up to ± 120 sWsoc. 



TABLE 2. DROOP TEST FAILURES 








ORIGINAL PAGE FS 
OF POOR QUALITY 

4 * 

o x 


BAND 

SENSOR 

TEMP°C 

. STEP » 

1 MAE VALUE 
(MV) 

S 31.2 MV 

1 

STEP It 

MIN VALUE 
(MV) 

£ 0.0 MV 

F. R. NUMBER 

1 

l 

♦15 



32 

-0.8 

F4266 

7 

13 

♦15 



241 

-0.4 

F4266 

6 

1 

+15 

193 

41.7 

192 

-0.1 

F4266 

6 

2 

+15 

193 

37.3 



F4266 

6 

3 

+15 

193 

39.1 

192 

-0.4 

F4266 

6 

4 

+15 

193 

39.3 

192 

-0.3 

F4266 

6 

1 

+50 

123 

39.8 

129 

-0.1 

F4267 

6 

2 

+50 

123 

37.0 

129 

-0.1 

F4267 

6 

3 

+50 

123 

36. S 



F4267 

6 

4 

+50 

123 _ 

36.8 

192 

-0.1 

F4267 

6 

X 

Ambient 

193 

39.4 

160 

-0.1 

F4265 

6 

2 

Asd> lane 

193 

37.5 

160 

-0.3 

F4265 

6 

3 

Ambient 

225 

33.3 

224 

-0.8 

F4265 

6 

4 

Ambient 

193 

39.6 

232 

-0.2 

F4265 


' ^TTJ* 

?& 






TABLE 3. A/D CONVERSION FAILURES 
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The S/N 003 Multiplexer (P/N 3533Q03’*1Q0) exhibits minor performance discrepancies 
in its processing of soma of its 100 signal channels, These discrapancias rasult 
from random wire dressing and ocher phenomena which are not correctable, and chey 
do not hava any impact upon Thematic Mapper performance. These, discrepancies 
include: 

o Sixteen channels exhibit levels of crosstalk to ocher channels slightly 
exceeding specification. They are listed in Table 1. 


Two channels exhibit levels of DC Restore droop slightly higher than 
specified ac room temperature. They are listed in Table 2. 

(Continued) 


Repair of the Multiplexor to correct these discrepancies is not practical within a 
reasonable time for several reasons. Tba crosstalk failures are random and repair 


would be as likely to croato new crosstalk as to correct that already present. 

The A/D conversion and DC Restore droop rate discrepancies mighc be correctable 
by replacing hybrid microcircuits, but the replacement parts are not available, and 


the discrepancies are so minor that they might not be corrected in any case. None 
of the performance discrepancies present will have a detectable effect upon 
Thematic Maooar inafmiHmt oarfonusne*. 
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FROM 

TO 

TEMPERATURE 

F. R. NUMBER(S) 

BAND 

SENSOR 

BAND 

SENSOR 

+50°C 

H5°C_ 

AMB 

1 

10 

1 

8 



X 

F07296 

1 

14 

1 

12 



X 

F07296 

2 

4 

2 

2 

X 

X 

X 

F07299, F07295 , F07296 

2 

5 

2 

3 


X 


F07299 

2 

13 

2 

11 

X 



F07295 

2 

14 

2 

12 


X 

X 

F07299, F07296 

3 

6 

3 

4 


X 


P4268 

3 

10 

3 

6 




F4268 

4 

12 

4 

10 



X 

F07296 

4 

16 

* 

14 

X 



F4254 

6 

1 

6 

4 

X 

X 

X 

F4268, F42S4, F4257 

6 

2 

6 

3 

X 

X 

X 

F4268, F4254, F42S7 

6 

3 

6 

1 

X 

X ' 

X 

F4268, F4254, F4257 

6 

4 

6 

2 

X 

X 

X 

F4268. F4254 , F4257 

7 

7 

7 

5 




F4254 

7 

13 

7 

11 

X 



F4254 


TABLE 1, MULTIPLEXES. S/M 003 CROSSTALK 


NOTE: All-channel pairs were out of specification by only one multiplexer 

quantitation level. 







NOTE: Spec naximna of ± 3 nv/sec is a salf-iiaposed 

specification. Instxtaeenc error budgets would 
allot: rata up Co ± 120 wr/sac. 


TABLE 2. DROOP TEST FAILURES 
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n 

i 

I 

BAND 

SENSOR 

TEMP°C 

STEP 0 

i MAX VALUE 
(MV) 

S 31.2 MV 

STEP 0 

MIN VALUE 
' (MV) 
i 0.0 MV 

F'. r. number 

i . 
1 

1 

1 

+15 



32 

-0.8 

F4266 

; t 

7 

13 

+15 



241 

-0.4 

F4266 

\ 

6 

1 

+15 

193 

41.7 

192 

-0.1 

F4266 

i 

6 

2 

+15 

193 

37.3 



P4266 

\ 

6 

3 

+15 

193 

39.1 

192 

-0.4 

F4266 


6 

4 

+15 

193 

39.3 

192 

-0.3 

F4266 

• 

6 

1 

+50 

128 

39.8 

129 

-0.1 

F4267 


6 

2 

+50 

12 S 

37.0 . 

129 

-0.1 

F4267 

r 

6 

3 

+50 

128 

38.8 



F4267 


6 

4 

+50 

128 

38.8 

192 

-0.1 

F4267 

1.: 

6 

1 

Ambient 

193 

39.4 

160 

-0.1 

F4265 

£ 

6 

2 

Ambient 

193 

37.5 

160 

-0.5 

F4265 


6 

3 

Ambient 

225 

35.5 

224 

-0.8 

F4265 


6 

4 

Ambient 

193 

39.8 

232 

-0.2 

F4265 




TABLE 3. A/D CONVERSION FAILURES 
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Section 2.2.1 
Scan Mirror Assembly 
Performance Data 


The acceptance performance (teat) data for the Scan Mirror 
Assembly la contained. In Appendix B (Vol. IV, part B). 
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P/M 3533002*100 


PACE 



THEMATIC MAPPER 

*SCAH MIRROR ASSEMBLY SERIAL NO. 004 


• 



AS DESIGNEO | 


AS 

BUILT 


MM 

SUPPLEMENTARY 



SUPPLEMENTARY 

“document no. 

59 

DOCUMENTS . 

DOCUMENT 

REV. 

DOCUMENTS 

3533002-100 

D 

W020 

3533002-100 

0 

W020 



EO 64358 



EO 64358 



EO 13113 



EO 13113 

r 


EO 64363 



EO 64363 



EO 64374 

• 


EO 64374 



EO 64369 



EO 64369 

TS 32015-004 

B 

EO 13100 

TS 32015-004 

B 

EO 13100 



EO 64391 



EO 64391 

p 


EO 13111 



EO 13111 



EO 64385 



EO 64385 . 



EO 64394 



EO 64394 



EO 13112 



EO 13112 



EO 64379 



EO 64379 



EO 13105 



EO 13105 

35W874 

8 

EO 70667 

3568874 

B 

EO 70667 



EO 70504 



EO 70504 



EO 64304 



EO 70565 



EO 70565 



EO 70614 

* 


EO 70614 



EO 70583 

i 


EO 70583 






EO 64371 




3568900 

C 

EO 70693 

3568900 

C 

EO 70693 

3568899-2 

B 

W062 

3568899-2 

B 

W062 



W044 



W044 



EO 64392 



EO 64392 

3568911 

B 

EO 64344 

3568911 

B 

EO 64344 

• 


EO 70672 

• 


EO 70672 

3568909 

A 


3568909 

A 


3568970 

m 

EO 64322 

3568970 

A 

EO 64322 



EO 64330 



EO 64330 



EO 64317 



EO 64317 

R 

■ 

EO 64314 



EO 64314 

— 

HI 












/ 
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THEMATIC MAPPER 

‘SCAN MIRROR ASSEMBLY SERIAL NO. 004 


PAGE 3 OF 4 


AS DESIGNED 


DOCUMENT NO. 


SUPPLEMENTARY 

DOCUMENTS 


DOCUMENT 


AS BUILT 


SUPPLEMENTARY 

DOCUMENTS 


5568985 

C 

3568997 

r 

3568985-1 


3>o8997 

/‘tosir' 

3568990 

i ' 


3569087 

C 


3569000 


* . 

3569018 


DO 1 

1 

DO 1 

9 

D02 

3 

EO 

64337 

EO 

64342 

EO 

70406 

EO 

70483 

DO! 

.1 

DO 19 

DOS 

! 3 

EO 

64337 

€0 

64342 

EO 

70406 

EO 

70483 j 

D029 

DO] 

17 

EO 

64355 

EO 

70684 

EO 

64315 

EO 

64311 

EO 

64359 

EO 

64347 

1 

W07 0 , 

EO 

7C646 j 

EO 

70679 

EO 

6 1f 57 1 

EO 

70587 

EO 

6 V 3 54 • 

EO 

64362- 

EO 

64361 


3568985 


3568997 


3568985-1 


! 3568997 


3568990 


3569087 


3569000 


3569018 


D011 
DO 1 9 
D023 

EO 64337 
EO 64342 

EO 70406 
EO 70483 

DO 1 1 
DO 19 
D02 3 

EO 64337 
EO 64342 

EO 70406 
EO 70483 

D029 

EO 64355 
EO 70684 
EO 64319 


EO 64311 
EO 64359 
EO 64308 
EO 64347 

W07 0 
EO 70646 
EO 70679 
EO 64357 

EO 70587 
'EO 64354 
EO 64361 


i I 
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P/N 353302-100 
FLIGHT 


•'»'•',• ‘-r •' s '' 


r 


o 


r. 


Failure Report; No. 


■ 

Open 

Closed 


F0170* 

F1302 

F1305 

F1306 

F1307 

FI 308 

F1322 

F1325 

F1327 

F1328 

F1329 

F1330 

F1342 

F1352 

F1353 

S8392 

S8116 

S8369 



* Spare 




f; 



8 



& 
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SCAN MIRROR ASSY. 
P/N 3533002 


FLIGHT 


PROTOFLIGHT 


ENGINEER j-TM 


Failure Report Failure Report Failure Report Failure Report 

No. No. No. No. 

— i — u,. ' . i — _ r — f r __ . t _ ' ■' ■ — r 


Open 

Closed 

Open 

Closed 

Open 

Closed 

Open 

Closed 


F0170 Spare 








F1302 


FI 31 7 


A0028 


F0161 


F1305 


F1318 


A0080 


FI 304 


F1306 


F1344 


A0081 


F1309 


F1307 


F1345 


A0082 


F1310 


FI 308 


F1350 


AGO 8 3 


F1313 


F1322 


F1354 


F0502 


F1314 


F1325 


F2642 


F0503 


F1315 


F1327 


F2691 


F0701 


FI 316 


F1328 


F2739 


F0702 


F1320 


F1329 


S8092 


F1301 


F1323 


F1330 


S8300 


F1312 




F1342 




F1343 




F1352 




F1351 




F1353 
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SANTA BARBARA RESEARCH CENTER 

4 Sjit m ft ar y *4 Hvf to c Cetaoox* 

INTERNAL MEMORANDUM 


f '13 ’of 


L. O'Connell 

CC: Aleman, L. 

DATE: 

13 November 1981 


Barnett, C.C. 
Day, J.C. 

REF: 

HS236-7717 
REAH 81/60 

FR: F1308 

(SHE Interface Bd, 

Data Bank 

FROM: 

A. Huber 

3568990, Fit) 


B>DC. 

EXT. 

B-ll MAIL ST A. 102 
6246 


FR: FljCS, dated 10/31/79 


The failure was encountered during board test of the scan mirror electronics 
interface board (assy. no. 3568990) and consisted of an improperly installed 
diode (CR38 installed with reverse polarity). Figure 1 illustrates the circuit 
which utilizes CR38. With CR38 installed backwards it was not possible to gen- 
erate +5TOC logic power via relay K2. The diode was subsequently reinstalled 
with correct polarity. No overstrass to interface board circuitry occurred ao 
a result of the absence of +5VDC power. 
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S. PLEASE TAKE THE NECESSARY ACTION TO CORRECT THE CAUSE OP THE FOLLOWING CONDITIONS! 
PROBLEM DESCRIPTION: ■ . . __ 
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to. / ■?— 


KAIL STATION 



7. CAUSE: 


SEE ATTACHMENT 
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a. THE FOLLOWING CORRECTIVE MEASURES HAVE SEEN TAKEN TO ELIMINATE THE CAUSE OF THE CONDITIONS! NOTED ABOVe 
EFPECTIVITY: - ■ 

ILOT.SERIAUOATE, OTHER! 


j 13 SUSPENSE DATE: 
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Reply to CAR 63100 

ORIGINAL PAGE IS 
OF POOR QUALITY 

At. investigation lots this problem indicates that this was an oversight by 
both tha Manufacturing operator and tha QA inspectors Discussion with all 
inspection personnel has assured ma they are ewers of the requirement to review 
component polarity, component placement, component value, end workmanship during 
inspection operations. Tharaf ore this is a renders error. 


NOTE i 

Although the failure was detected by test personnel on 10-31-79, neither 
Manufacturing supervisor nor tha operator were contacted until 1-28-80, at which 
time Q.A. requested Corrective Action. Q.A. was not notified of tha error until 
1-14-80. 


REMEDY 


e) Manufacturing supervision end operator were notified of discrepancy on 
1-28-80. 

b) A review of the affected drawing and planning ms performed on 1-28-8Q. These 
documents were found to bo adequate and did not contributo to the problem. 

c) The inspector assigned to tha program was cautioned cm 1-28-80, to exfircisa 
more care during future inspections. 
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SANTA BARBARA RESEARCH CENTER 

A s*ctrti*rr We5*e» Airarwtl C a«e*»v 

INTERNAL MEMORANDUM 


TO: c. Gaudstta -C- A.B. Marchant DATE: 8 February 1982 

SEP: ES 236-7830 
PE 21:82 

SUBIECT: Equipment Usage Suspension FRGSfc A. Perlina 

for Scan Mirror Assembly DAS 

Tent See. BIOS. B-ll MAJL ST A. 39 

. EXT. 6106 


1. Failure Report F1325 documents so SMA discrepancy that ms diacoeeresS 
on 2 February 1981. Tbs causa of this discrepancy was traced to the DAS 
used for tea ting eha SKA. 

2. The DAS will not be repaired unlaso these la seas follow-up sork on the 
Thcastic Mapper. 

3. It la necasaary to preclude any poasibla fucuro utilisation of ths DAS 
prior to repair. Therefore, you sro requested to affix a red "equipment 
uasga suspension" tag to tha DAS with an esplanmelcn that raaiatensBaa is 
required prior to uca. 



A. Perlina 


AP:jc 

Attachments: Failure Report F1323 
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0. CONIAACT ho. * L<n( M(u 


Turnaround Time Exceeds Specification 


II. CO»<7*CU£*nO& > TQa HOkitJcCLATUfl 

Scan Mirror Assembly 


it moi a* »»#t to veottf m»a« •'Men© 

Scan Mirror Assembl 


20. crricr a* casr/feici 


NAS 5-24200 







is. or onvi AriON/«A.i via 

The F-l SMA exceeded the specifications for turnaround time duar.ing acceptance test. 

The Specification for Turnaround time is 10590 + 68 /usee. Fouir of the twenty 
measurements that were made exceeded the sped fTcation . The wmrst case exceedance 
was 1C515.4 /usee or 13.2 psec higher than the unit spec allows... .Another was 6 
/ jsec below the system speci ficatlon . System Engineering evaluated these effects 
on system performance and found that they are acceptable. References: IDC HS236-7 331 

and Failure Report FI 327 (Attached). 


14. H<(0 '08 D(Vl*riO«t/VAIVC* 

Resetting the bumper springs would invalidate much of the acceptance test. The cost 
impact of repeating acceptance tests is not justified since thiiiis condition will not 
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INTERDEPARTMENTAL CORRESPONDENCE 
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T0: B. Merchant CC: HS 236 Distribution 

ORG: 

subject: p-i SMA Re-entry into the Acceptance Test 


0ATE: February 20 1S8T 
REF - 7731.1/2043 
HS 236-2043 

from: Nick J. Constantinides 
0RG * 77-31 -n 


BLDG. 5 MAILSTA. gl4g 

LOC. CC 6XT. 76Q1 


On February 4th the F-l Scan Mirror Assembly Acceptance Test was Interrupted. 

A penalty Acceptance Test was Introduced so that a SAM Offset Angle variation 
and a pointing angle discrepancy be Investigated. This investigation was 
completed on February 19th. 

An I DC on pertinent Information and findings resulting fraa this Investigation 
will be published at a later time. 

On February 20th, the F-l SMA Is scheduled to re-enter the Acceptance Test. 

The reduced data, and the aforementioned Investigation was conclussive of the 
fact that both SAM Offset and Pointing angle discrepancy wsre not related to 
the SMA’s thermal and/or vibrational test. 

For this reason the recommendation Is made that the F-l SKA re-enters the 
Acceptance Test starting with Test Flow Event "H" as shown below. 



(si OVERALL <H. H, LI IWU? VOLTAGES. WHJW, «55ol«AL. UPS) 

DTB ° M V6LOPMEMT TEST STATK3W 

F-l SMA Test Flow Event Sequence, 

Test flow event I was Vibration and Thermal Cycle. It has 6een changed to a 
test that consists of removing and reolacing the SPA on the TDS fixture. 


It is to be noted that a new scan profile baseline is established by a re-run 
of Test Flow Event "H" which Incorporates new, corrected values for Scan 
Mirror pointing angles. / 
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TO: J. L. Engel 






SANTA BARBARA RESEARCH CENTER 

4 SuCst&ary of Huzftas AatJtlt Cemeaty 

INTERNAL MEMORANDUM 


F 


Oiacribucioa 


DATE: 1 April 1981 
REF: HS236-7381 


SUBJECT: y-i, Scan Mirror Acceptance Teat Data 


FR0M: V. H. Preudenatein 

BLOG. 774 MAIL STA. 79 
EXT. 4132 


SUMMARY 

Tha tear data for Che Plight Ona Model of eha Thematic Mapper Scaa Mirror 
Assembly was reviewed on 13 March 1981. Tha performance of tha assembly 
aa validated by the cast record la excellent. Tha turn around r im,-, speci- 
fication la exceeded. This doss not peso a problem co.systcsi parforaaaca 
at cha-_levels maasurad. 

DISCUSSION 

Tha acceptance test data for tha P-1 SMA is summarized in Table I. The 
scan profile data is excellent and meats the required specifications in 
all cases. A special procedure was employed for this unit to provide a 
calibration profile at tha end (in addition to the beginning) of tha accep- 
tance cest sequence. This data showed- a maximum nonlinearity of 9.9 Urad 
along scan and -1.7 prad cross scaa. The maximum band-to-bsnd misregistra- 
tion was determined at this point to ba CT.-0442 compared to a specification 
of 0.0942. Tha maximum overlap/underlap is 1.23 Urad against a requirement 
of 2.1 Urad. Along and cross-scan geometric repeatability oat specification 
aa did line length repeatability sod scan rate. 


Tha opacification for turnaround time imposed by the SMA specification had 
been tightened since the Case of the Procoflight unit. The specification 
for turnaround cima Imposed on tha Flight One SMA was 10590 68 usee. This 

specification was exceeded in four instances, in the worrt case by 13.2 usac 
at 10670.2 Usee. That number indicates an out of specification condition 
as far aa the SMA spec Is concerned. It does not represent an out of spec 
condition at the system level. 0ns value of turnaround (5AM 2, turnaround B) 
is out of spec both with regard to the SMA spec and the system spec of 
10.515 msec as compared to a system spec of 10.521 msec. Analysis of the 
impact of this condition Indicates a minimal impact on over lap /undorlap. No 
other system level specifications are impacted. The performance underlap/ 
overlap is dominated by other tarms to the extent that this condition will 
not affect system performance. 


The P-1 SMA performs well and is acceptable froa the view of Systems 
Engineering for macing with tha Flight Ona Thematic Mapper. 
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TABLE I 
SCAN PROFILE 

DATA 

! 

! 

TEST 

SEQUENCE 

a 

ALONG 

PROFILE 

FWD 

SCAN 

(URAD> 

REV 

CROSS SCAN 
PROFILE (URAD) 
FWD REV 

BAND-TO-BAND 
REGISTRATION (1) 
FWD REV 

OVERLAP/UNDERLAP 

max/ubad . ! 

SME i 

+5.4 

-6.4 

+ 7.4 
- 3.9 

+0.0 +0.3 

-1.6 -1.2 

0.051 0.039 

0.82 

SME 2 

+8.7 

-3.1 

+10.1 
- 1.7 

•*0.5 +0.9 

-1.2 -0.7 

0.044 0 045 

1.23 , S 

TEST 

SEQUnJCE 

I 

ALONG SCAN 
REPEATABILITY 
URAD RMS 
FWD REV 

1.39 0.85 

CROSS SCAN 
REPEATABILITY 
URAD RMS 
FWD REV 

0.56 0.77 



TEST. 

SEQUENCE 

K 

ALONG SCAN 
REPEATABILITY 
URAD RMS 
POT REV 

CROSS SCAN 
REPEATABILITY 
URAD RItS 
FWD REV • 

LINS LENGTH 
REPEATABILITY 
USEC/O 
FWD REV 


SHE 1 

0.62 

0.50 

0.89 1.13 

0.39 0.39 


SME 2 

1.26 

0.65 




TEST 

SEQUENCE 

S 

ALONG SCAN 
REPEATABILITY 
URAD RMS 
FHD REV 

CROSS SCAN 
REPEATABILITY 
URAD RMS 
FHD REV 


j 

SHE 1 

0.85 

1.17 

0.78 1.13 



SME 2 

0.82 

0.41 

0.65 0.64 


•). ! 

TEST 

SEQUENCE 

L 

ALONG SCAN 
REPEATABILITY 
URAD RMS 
FWD REV 

CROSS SCAN 
REPEATABILITY 
URAD SMS 
FV.D REV 


1 

i 

f 

SME : 

1.57 

i.n 

0.50 0.61 


; • 

SME 2 

1.19 

0.92 

0.55 0.66 





Page 1 cf 2 



>3 


► 







^8 

W. H. Freudanacain to 

J. L. Engal 


TABLE I 

-SCAN PROFILE DATA - Page 2 of 2 

' 

HS236-7381 








1 April 1981 







■i 

TEST 

ALONG 

SCAN 

CROSS 

SCAN 



■4 

SEQUENCE 

REPEATABILITY 

REPEATABILITY 



i 

N 

URAD ; 

RMS 

URAD RMS 


ORIGINAL PAGE IS 
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FWD 

REV 

FWD 

REV 


SHE 1 

1.13 

1.29 

1.17 

0.82 


OF POOR QUALITY 

\ 

% 

SHE 2 

1.19 

1.09 

1.06 

0.81 



■i 

■ 

TEST 

ALONG 

SCAN 

CROSS 

SCAN 



'■ i 

SEQUENCE 

repeatability 

REPEATABILITY 



3 

i 

R 

URAD RMS 

URAD RMS 




FWD 

REV 

FWD 

REV 



SHE 1 

1.18 

0.51 

0.74 

0.39 



i 

if 

SHE ? 

0.82 

0.54 

1.70 

0.85 



t* 

• 1 

TEST 

ALONG 

SCAN 

CROSS 

SCAN 

BAND-TO-BAND OVERLAP /UNDERLAP 


SEQUENCE 

PROFILE 

(URAD) 

PROFILE 

(URAD) 

REGISTRATION (Z) /MAX/uBAD 

■i 

* 

H-7 

FWD 

REV 

FWD 

REV 

FWD 

REV 

H 

V 

SHE 1 

+6.o 

+6.6 

-0.1 

+0.2 

0.044 

0.044 1.23 

+ 

■) 


-5.5 

-3.9 

-1.7 

-1.3 



\ 

SHE 2 

+9.3 

+9.9- 

-0.1 

+0.2 

0.046 

0.042 0.82 

s 

\ 


-3.0 

-119 

-1.7 

-1.3 




TEST 

V 

(USEC) TURNAROUND TIMS 




SEQUENCE • 

SAM 1 

SAM 2 





TTA 

TTB 

TTA 

TTB 




K 

10658.3 

10536.4 

10653.3 

10526.4 




S 

10651.9 

10542.5 

10648.9 

10530.3 

SPEC. 

10590 + 68 USEC 


L 

10656.0 

10540.1 

10647.1 

10534.2 




N 

10653.5 

10539.3 

10650.6 

10527.3 



• 

R 

10670.2 

10524.7 

10664.6 

10515.4 








j i 
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ENGINEERING ORDER 

(SEE g^ 1-14 FOfc INSTRUCTIONS) 



croo/tpr c HVt*ag* 


72320/5 


■ C0VSPEC riYufc 


ACCEPTANCE TEST SPECIFICATION FOR TH-SMA 


CONTROL (TOM NAME 

! SMA 


CONTROL ITEM 
DART NUMBER 


CHANGE 

KFP 


'i> BOOZ * 10 O 1 & UP 


p36 I 
4. 3. 3. 4-1 


P'.o 

4.3.7 


irwejM 

THFMATir MAPPFP. 


CONTROL ITEM 
PART NUMBER 


CMANGC 

EFP 


AUTHOR! TT 

-92 & 

Jtb 

CONTROL. item 

part number 

change 

err 




DESCRIPTION 


DISPOSITION OT ITBMS 


Add in the Acceptance Test Specification Document DS 32015-0Q4 b, page 36 as 
Paragraph 4. 3. 3. 2-1 

The SMA INSTALLATION-REMOVAL Procedure outlined below: 

4 .3. 3^2-1 SKA INSTALL ATI ON & REMOVAL 

Because of flatness imperfections In fabricating the SHA frame end the 
sensitivity of the SMA Optics to bendlnq moments. Installing and 
removlnq the SMA from Its interface requires special attention. 

In Fiq. 4 . 3 . 3 , 2 . 1 Athe SMA bolts are number coded as per 5RRC code 
and are to be torqued-down to within 30 •> H in-lbs In tHeT? order 
of appearance on the table of the figure 4.3.3.2-1A. 

t Insert shims between SMA and interface, uslnn the shim location 
and thickness established during the SMA assembly. (DP 306 ^ 7 ) 

Verification, of torqulng, torque Sequence and Shinwing is required 
by QA, and QA stamp is required to to entered on DATA’SHEET 4, 3.0-4 
page 64a , DATA SHEET 4. 3. 0-4 is attached as cart cf this Eh, 

Also add on f^age 46 paragraph 4.3.7 the fol owing: 

4,3,7 Operability Check : 

Install the SMA uh Die 70S as per INSTALLATION proceadure outlined on 
p.ase_3.5_ paragraph LJLJ..2-1 . i AUT\QM * 


PREPARED qy 

Nick J. 



DATS 


»7 *a ca auo ?o 
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ENGINEERING OROER - 

(866 6* 1.M FO« l«3THUCTIONSI 


OeeCmPTIQN 


o«fo/ot»ec NuMgen 

T < b-3ZO\ ( 5- 004 


sw ihstallat j c®- REMOVAL CONFIGURATION 


NflTF : Torque S1A to TDS fixture 

using JO * 2 In-lbs, use 
only bolts Indicetsd. 


Order Of 

Balt t *a Defined 

Torqulng 

At SSfiC 

1 .... 

• • • • 

Z .... 

.... to 

3 .... 

• • • i 2.© 

^ • • • I 

• • • • * T;5» 

5 • • • • 

• ••• 

6 .... 

• « « « T*«ft 

7 .... 

• • • • ^ 

8 • • • • 

.... %& 

9 • * • « 

% • • • 

10 .. 

• M» 

11 .. 

• • • . M) 


FIGURE R.3.3.Z-1A 
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ENGINEERING ORDER - 

(see e? i.w for instructions) 



COO* IOSbT •**■»» 


oe&CRiRTios 



o«o/ss>ec numser 


T S "2 >ZO\ 'o - OO^ 


Oftia SHEET 4.3.0 - 4 

SKA JBSTAUATIGB *»0 REKOtlAL FR( » THE OTS SBT£RF fi CS 


IKSTAU-finO?9 

IMtUl 


iBttaUstloa/feaawal of SKA tat eawatad : 


eS-IESTAJXATlca 


PesS-Clbretlon 


6al« 0 


SttlKS Afl£ LOCATES 9 6SH.T t 



««* ' •* T ~ r‘*CfU’KHTif‘ 
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OATA SHEET 4.3.6-3 
OPERATIONAL PERFORMANCE 


ALONG SCAN GEOMETRIC REPEATABILITY 
SAM HUE (qrtd calibrated} 

SMA D*»cg««ti<m f~l A&OT TEST S/N 4 Ul o* 12) £ 


323 

TS 32015-004 
8 March 1980 


VoUegj: Hich___,Nom 





ctsrco* 





7 f 5 75 /a/D/CAtf Pass/s/t-'r/cs ± /v t&ZW /?<?- 

, tfovcQ P/feAf CMSSSJ/S //=#*/>& J&ZT7Z a#,M'S//s / &!/9Z 7 Z*Zf T2&/? grffo'&uTi.go /_ 
i ItfpiM kTgr /v iftUMfflM to j^ ke tem?. $rmorY(cx= rbzr *-&**>), ADQimuftL ud/ctffmhs tv 

| uvdfc Te&H MW & m aiHGVkH R£ i P»oT PM&6w**#j u /A 

no *ou owing Rtwo«*/»«TfST Rfau:*eo 
a r ~~~~> ^i«*ow^«gtQiT kot moumio mcauU / 

1 /Srr yr xic-t-c*# 





1 3*. LIST ALL ^ARTfl NfiPLACtO 
| **«TxuU«f> ! 

[ CUT »vm | 

[ • APT lot mo | 

I OAT« COOt I 

1 •‘*° 1 

1 NROQASLf OfffCT ! 

1 MiAV'rpSKO. 



i* ba»*c c*mi 
or vcnifiio 
**n.U«l 


CD Of St CM 

CUD INvmOMMtNTAL 
l — 1 offtcT'vf ^»«rs 


xsr t*it tuu»» 

m tmtnroc. 
r~) TtST SITU* 


I ) MUG . *«OC10U*t 
m A4SV/FA* lR*ON 
l — 1 workmanship 


CD WIN IMG £NrO« 

□ ROUGH HANDLING 
[ 1 WtAROUt 


I 1 UNKNOWN 

I Ot’CCT CO DC 
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INTERDEPARTMENTAL CORRESPONDENCE 


0ATE: February 20 1981 
BEF - 7731.1/2043 
HS 236-2043 

from: N .j C k Constantinides 
0RG - 77-31-11 

BLOG. 5 MAILSTA. g-J4g 

LOC. CC EXT. 760] 


TO: B. Marchant CC: HS 236 Distribution 

ORG: 

subject: f- 1 SMA Re-entry into the Acceptance Test 



On February 4th the F-l Scan Mirror Assembly Acceptance Test was Interrupted. 

A penalty Acceptance Test was Introduced so that a SAM Offset Angle variation 
and a pointing angle discrepancy be investigated. This investigation was 
completed on February 19tn. 

An IDC on pertinent information and findings resulting from this investigation 
will be published at a later time. 

On February 20th, the F-l SMA Is scheduled to re-enter the Acceptance Test. 

The reduced data, and the aforementioned investigation was conc'lussive of the 
fact that both SAM Offset and Pointing angle discrepancy were not related to 
the SMA's thermal and/or vibrational test. 

For this reason the recommandati on is made that the F-l SMA re-enters the 
Acceptance Test starting with Test Flow Event "H" as shown below. 



(al OVERALL IW, ». LI IW5VT VOLTAGE*. WGH. BOSUIKAL. UEJ 
OTS* OEVELOFMEMT TEST STATION 

F-l SMA Test Flow Event Sequence. 

Test flow event I was Vibration and Thermal Cycle. It has been changed to a 
test that consists of removing and replacing the SMA on the TBS fixture. 


It is to be noted that a new scan profile baseline is established by a re-run 
of Test Flow Event "H" which incorporates new, corrected values for Scan 
Mirror pointing angles. 
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M(( r*V*cce 

18 November 1981 


I OBI Gl HfiTOR NtKt AOO«C$» 

Hughes Aircraft Company 
Culver City. CA 90230 
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Scan Mirror Assembly 
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>7. lOT *0. 

10. orr 


». imcr o» taiT/i>oici 

None 


ji. if ntt sttivior ioiouCi 

None 


2 ). OSSCBlPT<ON or OCVIATIOHfVAIvCb 

The F-1 SMA exceeded the specifications for turnaround time during acceptance test. 

The Specification for Turnaround time Is 10590 + 68 /jsec. Four of the twenty 
measurements that were made exceeded the specification. The worst case exceedance 
was 1G515.4 ;usec or 13.2 jjsec higher than the unit spec allows. Another was 6 
/>sec below the system specification. System Engineering evaluated these effects 
on system performance and found that they are acceptable. References; IDC HS236-7381 , 
and Failure Report F1327 (Attached). 


Xt. S5J5 «Cs OCVI AriOH/qmvjQ 


Resetting the bumper springs would invalidate much of the acceptance test. The cost 
Impact of repeating acceptance tests is not justified since this condition will not 
affect system performance. 
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E. A. Anzivino 
77-07 


CC: 


SUBJECT: 


Corrective Action 
Request 63109 • 


ORIGINAL PAGE IS 
OF POOR QUALITY' 





DATE: 

8 November 1979 

REF. 

7934/681 

FROM: 

A. 3. Rodenbucher 

ORG. 

79-34 

BLOG. 

T4005 MAIL ST A. W7E0 

IOC. 

CC EXT. 7898 


/ 


After extensive investigation the following was found: 


Traceability for the 3568902, S/N 4 housing could not be established. 
The fact that the 3568902 housing is not physically marked until the 
3S68911 assembly made obtaining history on the housing impossible. 

Assuming that the 3568902 housing for torquer assembly, S/N 4 is in 
fact the housing manufactured as S/N 4, it is reasonable to surmise 
from the evidence at hand that the tooling was improperly used. 


The personnel currently assigned to the involved activity have been 
reinformed by their department manager on the importance of strictly 
adhering to the operation instruction sheet and applicable drawings 
and specifications. Effective date of corrective action is 30 
October 1979. 


A judgement error was made by Quality Supervision in assessing by- 
passed assembly and inspection operations. Subject Supervisor has 
been instructed to evaluate unusual conditions in assembly/inspection 
operations more thoroughly. Effective date of corrective action 
is 8 November 1979. ' 




A. d. Rodenbucher, Head 
Engineering Divisions Support 
Product Assurance 
Division 79 
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INTERDEPARTMENTAL CORRESPONDENCE 



TO: 
ORG: 

/ 

y / 

SUBJECT: 


A. Roderbucher 
79-30 


/ 


cc: E. Shinfcel 


Corrective Action 
Request 63109 


DATE: 

30 October 1979 


REF. 

7631.20/323 


FROM: 

R. D. Gourlay 


ORG. 

76-31 


BLDG. 

6 MAIL ST A. 

D163 

LOC. 

CC EXT. 

21512 


All the involved personnel in this department were interviewed 
regarding the fabrication of the discapant 3563911 torquer assembly. 
Because of the elapsed time and transfer of some involved personnel, 
s. cccplete picture of the assenbly process for serial #4 could not 
be pieced together. . It is reasonable to surmise fr cm the evidence 
at hand that the tooling was improperly used. 

The personnel currently assigned to the involved activity have been 
reinforced on the importance of strictly adhering to the Operation 
Instruction Sheet and applicable drawings and specif icaticriS . 




R. D. Gourlay, ?!anager 
Ccopcnents Development Department 
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PART NO. 
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005 


.S/M., 
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P O. NO. 


SCAN MIRROR 


04-A97 378-FDA 


attention. 


QUALITY ASEURANCE MANAGER 


, R£C‘VG. f»CPT. NO. . 


PREVIOUS CORRSCTIVE ACTIO. - ; REQUESTS _ 

1 

OTT RCVO. - -- LOT 5«2E 

i 

or* s.'SPguoca. — 


. OTV INSP. . 


, PROCRAM I. O. NO. 
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£330 


SUSPENSION-REJECTION DGCUME.it no. 


oty OISCIICPANT 

KCMR 316897 


1?) OF DWG. AND E.O. 70351. 


I. DliCnCPAIICIESi 

MIRROR SCATTER DOES NOT MEET REQUIREMENTS OF NOTE 
SCATIER IS 1.851; SHOULD 1SE 0.2%. 

NICKEL PLATIl'C ON BACH LIFTED ONE PUCE. 

PLEASE REVIEW YOUR PROCESSES AMD PROCEDURES TO DETERMINE THE CAUSE AND ADVISE HAC OF 
MEASURES T/.XEN TO PREVENT RECURRENCES. li.'DICATE EFFECTIVITY DATE. 

THE PERSON DIRECTLY RESPONSIBLE FOR QUALITY MUST SICN THIS SCAR. 


L. .M. OLSEN 
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imUNUjNFORMING MATERIAL^P'ORT (NCMR) 


PROGRAM ID 


90-3568899 


<* OROSB OOC NO. 



THEMATIC MAPPER 


ENG CHANCES 


PRD/PRG 


E330-EAA-21-00 


70351 


NOMENCLATURE 

SCAN MIRROR 



OTY.SUSP. SUSPENDS O ) N 

1 TEST (ASSY) 


HARDWARE I.O. NO. 

75 - 35 - 22 


REP. QOCUMENT8 

QCHR CC 60258 


APPLIED OPTICS CENTER 


OIV. OR LOCATION 

BURLINGTON i MA. 


SUPPLIER CODE 

50762 


P.O. NO. 

04-497378-FDA 


ITEM NO. R.R. NO. 

1 


l‘J I OT V I OTV 
l>.SP | SUSP. 


DESCRIPTION OP NONCONFORMANCE 


RESP. (PRIORI M.R. 
DEPT. (OCCUR] LEVEL 



CAUSE OP NONCONFORMANCE 


RESULTS OP CORRECTIVE ACTION INVESTIGATION 


CORRECTIVE ACTION 
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Section 2.3.1 
Power Supply 
• Performance Data ' 

The acceptance performance (teat) data for the Power Supply 
is contained in Appendix C (Vol. IV, Part C). 
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Accaptanca Data 
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2 . 3 . 2.1 

Coa£lSu= ation ** iat8 








AS-BUILT CONFIGl 


IND 

L VL P ART NO. NOMENCLATURE 

01 50869 ASSY, POWER SUPPLY 


02 

5331 9 

CHASSIS-POWER SUPPLY 

03 

53669 

COVER, BOTTOM 

03 

53670 

COVER, TOP 

02 

53664 

BUS BAR 

02 

53308 

PRINTED WIRING ASSY 

02 

51566 

PRINTED WIRING ASSY 


ORIGINAL PAGE IS 
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' 1 • 
POWER SUPPLY ASSEMBLY 
50869 S/N 004 


(RENT 


ACCEPT. 


(S-BUILT SERIAL 


REVISION REVISION REVISION NUMBER 


D 

D 

D 

004 

201 5A 

2015A 

2015A 


2039A 

2039A 

2039A 


D030 

D030 

DQ33 


D068 

D068 

DO 6 8 


W074 

W074 

W074 


W092 

W092 

W092 


W093 

W093 

WO 93 ' 


W101 

W101 

W101 


B 

B 

B 

N/A 

9090 

9090 

9090 


A 

A 

A 

N/A 

9471 

9471 

9471 


A 

A 

A 

N/A 

9474 

9474 

9474 


9893 

9893 

9893 


2025A 

2025A 

2025A 


A 

A 

A 

2 

9071 

9071 

9071 


A 

A 

A 

3,4 

9060 

9060 

9060 


9069 

9069 

9069 


9465 

9465 

9465 


9485 

9485 

9485 


0D123 
D 1 24 

D124 



A 

A 

A 

3,4 

8527 

8527 

8527 


9055 

9055 

9055 


9080 

9080 

9080 


9097 

9097 

9097 


2020A 

2020A 

2020A 


#D1 23 

D124 

0D1 23 " 



0124 D 1 2 4 ' 

IPD123 was cancelled and replaced by 


mo/i 









„nr-~% 

L VI. PART HO.. NOMENCLATURE 


02 

51578 

PRINTED 

HIRING 

ASSY 

02 

53555 

PRINTED 

WIRING 

ASSY 

02 

51570 

PRINTED 

WIRING 

ASSY 

02 

52113 

PRINTED 

MIRING 

ASSY 

02 

51574 

PRINTED 

WIRING 

ASSY 

02 

52976 

PRINTED 

WIRING 

ASSY 

03 

51562 

PRINTED 

WIRING 

ASSY 

02 

51594 

PRINTED 

WIRING 

ASSY 

02 

51627 

FILTER 

ASSY 
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B 

B 

B 

2 ) 

2002A 

2002A 

2002A 

■i 

HOI 23 

D124 

#0123 

If 

;j 

0124 


D 1 2 4 


C 

C 

C 

2 i 

9881 

9881 

9881 

I 

D069 

D069 

D069 

* 

HD! 23 

D124 

HD123 

\ • 

D 1 2 4 


D124 


C 

C 

C 

3.4 

DQ69 

DQ69 

D069 


HD123 

D124 

HD123 


D124 

2049A 

D 1 2 4 


20J9A 

B 

20jj9A 

2 

1403A 

1403A 

1403A 

i 

HD123 

D124 

HD123 

. » 

D124 


D 1 2 4 


C 

C 

C 

4,5,6 ) 

HD123 

D124 

HD123 


D 1 2 4 


D 1 2 4 

; 

A 

A 

A 

2 '' ! 

6998 

6998 

6998 


9079 

9079 

9079 


9467 

9467 

9467 


#0123 

D124 

HD123 


D 1 2 4 


D124 


D 

D 

D 

3,4 

D069 

D069 

D069 


HD123 

D1 24 

HP123 

\ 

* 

D 1 2 4 


D124 

' } 

< 

3 

B 

- B 

2 \ 

D069 

D069 

D069 

*; 

HD123 

D 1 2 4 

HD123 

'] 

D124 


Di 24 

i 

A 

A 

A 

2 ' * 

8891 

8891 

8891 

1 

9479 

9479 

9479 

j 

1408A 

1408A 

1400A 


1999A 

1999A 

1999A 




O 

e S> 

n 


P/N 50869 

. "A 

> 

V* 

\W 



CURRENT 

ACCEPT, 

AS-BUILT 

S ERI AT 

y_L 

part no. 

NOMENCLATURE 

REVISION 

REVISION 

REVISION 

NUMBER 

02 

51656 

FILTER ASSY 

A 

A 

A 

1 




9473 

9473 

9473 





9480 

9480 

9480 





1409A 

1409A 

1409A 





1998A 

1998A 

1998A 


02 

51611 

INPUT CHOKE 

A 

A 

A 

3,4 




9049 

9049 

9049 





1407A 

1407A 

1407A 


02 

51590 

PRINTED WIRING ASSY 

E 

E 

E 

2 




D069 

D069 

D069 





#D1 23 

D124 

#0123 





D124 

W078 

D 1 2 4 





W0/8 

W1 04 

W078 





+W103 


+W103 





W104 


W104 


02 

51519 

PRINTED WIRING ASSY 

F 

F 

F 

2 




2042A 

2042A 

2042A 





2043A 

204 3A 

2043A 


c\ 



2047A 

2047A 

2047A 

o o 



2048A 

2048A 

2048A 

■*1 23 

t 



D069 

D069 

D069 

TJ S' 

o Z 




0D123 

D124 

D124 
WO 7 8 

#0123 

D124 

o > 
to n 




W078 

W104 

W078 

o 2 

C 3» 




+W103 

2052A 

+W103 

> O 
r- m 

_ 




W104 


W104 

02 

52951 

TRANSISTOR 

20^2A 

A 

20^2A 

■ ^fy/A 




1414A 

1 41 4 A 

1414A 


02 

53672 

XSTR MTG BRACKET 

A 

A 

A 

N/A 

03 

53297 

TERMINAL STRIP 

A 

A 

A 

N/A 

02 

51651 

RETAINER , PCB 

A 

A 

A 

N/A 

02 

52901 

INSULATOR, SCREW , 

A 

A 

A 

N/A 

02 

53298 

TERMINAL, STANDOFF * 

A 

A 

A 

N/A 

02 

53678 

CARD GUIDE, PWB 

A 

A 

A 

N/A 



9489 

9489 

9489 


02 

53679 

BACKUP SPRING 

B 

B 

B 

N/A 




ID123 was cancelled and replaced by D124 
+W103 was cancelled and replaced bv W104 -» 



o 


TlTiT 

LVL 

PART 110. 

NOMENCLATURE 

02 

53666 

WIRE LIST, THEMATIC 

02 

53299 

SHIELD ASSY 

02 

51615 

PWB ASSY 

02 

53561 

REGULATOR ASSY 

02 

53668 

CAPACITOR PLATE ASSY 

02 

53674 

CHOKE ASSY 

02 

53575 

INDUCTOR ASSY 

02 

5331 1 

XFMR MODULE ASSY 

• 

02 

52531 

TRANSFORMER ASSY 

02 

53316 

XFMR MODULE ASSY-MUX 

02 

53563 

TRANSFORMER ASSY 
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P/H 50869 



REVISION REVISION REVISION NUMBER 


D 

D 

D 

N/A 

D102 

D 1 0 2 

D102 


W079 

W079 ' 

W079 


8 

B 

B 

2 

C068 

D068 ' 

D068 


A 

A 

A 

2 

8371 

8371 

8371 


9082 

9082 

9082 


#D123 

D124 ' 

ID123 


D124 


D124 


A 

A 

A 

2 

8362 

8362 

8362 


9068 

9068 

9068 


9483 

9483 

9483 


2006A 

2006A 

2006A 


A 

A 

A 

3,4 

9066 

9066 

9066 


2010A 

201 QA 

2010A 


A 

A 

A 

3,4 

A 

A 

A 

3,4 

B 

B 

B 

4.5 

141QA 

141QA 

141 OA 


B 

B 

8 

3.4 

9470 

9470 

9470 


B 

B 

B 

4,5 

1412A 

1412A 

1412A 


A 

A 

A 

3.4 

8370 

8370 

8370 


9478 

9478 

9478 



#01 23 was cancelled and replaced by 
0124 

4 

^ .. '*] ' 




Q 

PART 110, 


NOMENCLATURE 


REVISION 


P/N 50869 


REVISION REVISION NUMB 


Klil 


02 

53558 

POWER SUPPLY 

A 

A 

A 

N/A 

03 

51655 

SCHEMATIC DIAGRAM 

D 

D 

D 

N/A 




1415A 

1415A 

1415A 





2007A 

2007A 

2007A 





2041 A 

2041 A 

2041 A 


— — 

3169178 

LUG, TERMINAL 

— 

- 

» 

N/A 




5921 1 

59211 

5921 1 




QUALITY ASSURANCE 



CONFIGURATION/DATA MANAGEMENT 


2^- y 2 — 

DATE 

DATE 




.3 


-v\ ' ; ' " 2.3. 2.2 - | 

ORIGINAL PAGa IS I 
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POWER SUPPLY 
Listing of Liens 


e 



r. 


i 

i 

i o 


I 

f, 

v 






t 



POWER SUPPLY 

OR’GINAL PAGE IS 
OF POOR QUALITY! 

P/N 50869 


FLIGHT 


.Failure Report Number 

Deviations Waivers 


Closed 


F1035 

F1036 

F1439 

F3864 

F3865 

F3866 

F3867 

F4831 

F4832 

F4833 

F4834 

F4835 

F4836 

F4837 


W-138 









ORIGINAL PAGS S3 
POWER SUPPLY OF POOR QUALITY 

P/N 50869 


FLIGHT 


PROTOFLIGHT 


ENGINEER 


Failure Report Failure Report Failure Report 



No. 



No. 

No. 

Open 

Closed 


Open 

Closed 

Open 

Closed 

F3868 

F1035 



F0675 


F0538 

S8102 

F1036 



F1030 


F0555 


F1439 



F1033 


F2754 


F3864 



F1034 


S8094 


F3865 



F1437 


S8095 


F3866 



F1438 




F3867 



F1440 




F4831 



F1441 




F4832 



F1442 




F4833 



F1973 




F4834 



F1974 




F4835 



F1975 




F4836 



F1976 




F4837 



F1977 

F1978 

F1979 

F1980 

F1982 

F2690 

F2740 

F3881 




&& a 


atiaa6i&Ba£3SsBiitaiaaaa5SaMa&sSsis5iai&EasgySgSa^ ^ 
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S»ACE AND COMMUNICATION GROUP 
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r""*1 owacw cggftAnoaa 
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C 3 access A«ea 

C 3 

CD 


u. a»#y««G*asaf*T 

«&e3ra # A|L,yCg 




C 3 OACJAnow 

SfctCtf*** r**l vitw*n<p 


f~~l TQgPg»ATUOT - 
AStSPOQ 


» g**"*? mc«3 At VAC . 


. K*5. AT 

□ 3fW 
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10.5 Performance teat (short fona) data sheets (continued 


TS 16603 
Rev B 

^ r> « 

XU 

Sea.z 


7-4-T! 


RE?. PARA. 


DESCRIPTION 


dvm surra 

POSITIONS 


LIMITS 


MEASUR2MENT 
PRIMARY REDUNDANT 


5.11.4.1.13 Bend 6+ load current S26-7, S34-11 nV -r 0,5 r oA 

5.11.4.1.14 Band 6 - lead current S26-7, .S34-12 mV t 0.5 ■ eA 

5.11.4.1.15 SMA Htr + load current S26-8, S34-1 uV - 0.5 - mh 

5.11.4.1.16 SMA Htr - load current S26-8, S34-2 mV « mA 

5.11.4.1.17 SMA +29V load current S26-8, S34-3 mV -r 0.402 - mA 

5.11.4.1.18 SMA -29V load current S 26 -8, S 34-4 mV t 0.402 - mA 

5.11.4.1.19 SMA +7V load current S26-8, S34-5 V r 0.1 » Amps 

5.11.4.1.20 Analog - load current S26-8, S34-6 ®V r 3.402 - mA 

5.11.4.1.21 Radiometer load curat S26-8, S34-9 ®V 0.5 *» mA 

5.11.4.1.22 CDVU load current S26-8, S34-10 aV f 0.5 = ml 

5.11.4.1.23 Elctrach load current S26-8, S34-11 mV — 0.402 » mA 


5.11.4.2.1 

5.11.4.2.2 

5.11.4.2.3 

5.11.4.2.4 

5.11.4.2.5 

5.11.4.3.1 

5.11.4.3.2 


Bus power apply vltge S26-1, S27-1 

(S27-3 for RLT) 

Bua input current S28-l s S27-2 mV r 10 “ Amps 

(S27-4 for RDT) 

Pin (Section 5.11.4) 

Pm (Section 5.11.2) , tA 

PlN (avg) /!?' 

Pout 

Efficiency /■ » 7QfI 


> 70X 


5.11.5.1 

Bua voltage 

S26-1, S27-1 
(S27-3 for RET) 

— 

u- amamuMi 

5.11.5.2 

Input bus current 

S26-1, S27-2 
(S27-4 for HOT) 

mV 4. 10 a Amps 


5.11.5.3 

SMA Etr + otpt vltge 

S26-2, S27-5 

21.20 tl. 12V 

a* aMMUBM 

5.11.5.4 

SMA Htr + otpt rpple 

Seen on Scope 

<630 mV pk-ptc 

» - ~ 

5.11.5.5 

SMA Htr - otpt vltge 

S26-2, S27-6 

-21.20 ±2. 12V 


5.11.5.6 

SMA Htr - otpt rpple 

Seen on Scope 

<620 mV pk-pk 


5.11.5.7 

CDVU output voltage 

S26-3, S27-3 

b.OQ *0.80V 

. j— 

5.11.5.3 

CDVU output ripple 

Seen on Scope 

<240 rS3 pk-pk 


5.11.5.9 

Outgaa - otpt vltge 

S26-3, S27-7 

30.00 iS.OOV 


5.11.5.10 

Outgas - otpt rpple 

Seen oa Scope 

<2.5V pk-pk 


5.11.5.11 

Parasitic otpt vltge 

S26-2, S27-9 
(S27-10 Rdt) 

30.00 t0.90V 

— 
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REF. 

5.10 

5.10 

5.10 

5.10 

5.10 

5.10 

5.10 
5.10 

5.10 

5.10 

5.10 

5.10 

5.10 


5.10 

5.10 


1Z> f$ 844 . 

10.4 Performance teat (continued) 

LVM SWITCH 

PARA. DESCRIPTION POSITIONS 


TS 16603 
Rev B 

— ii ia.nticy’TftO ' O 

saw-a. ?-*-s7 

MEASURE©*! , ■ 

LIMITS PRIMARY REDUNDANT 


.5.1.17 SMA +29V load current 
.5.1.13 SMA -29V 
,5.1.19 SMA +7V 
.5.1.20 Analog - 
,5.1.21 Radiometer 
.5.1.22 CDVU 
.5.1.23 Electromech. load current 
,5.2.1 Bus power supply voltage 


,5.2.3 

5.2.4 

5.2.5 
,5.2.9 


.5.3.1 


.5.2.2 Bus input current 


S26-8, S34-3 mV 

S34-4 mV 

S34*5 V 

S34-6 tsV 

S34-9 

S34-10 eV 

S26-8, S34-11 aV 

S26-1, S27-1 
(S27-3 for RDT) 

S26-1, S27-2 = 
(S27-4 for RDT) 




PIN (Section 5.10.5) 

?IN (Section 5.10.3) 

Pin (® v s) 

Inpue current at current limit 

Input voltage at current limit 

MUX voltage at current limit 
MUX current at currant limit 


OUT 

.5.3.2 Efficiency 


t 0.402 aA 
7 0.402 <* oA 
7 0.1 « Amps 
7 0.402 «■ mA 
7 0.5 • oA 
0.5 ■ eA 
4* 0.402 « taA 


t 10 o A7P0 


26- 1„ 27-2 
(26- X. 27-4 Rdt) 

27- 1 (27-3 Rdt) 

26- 3* 27-1 

27- 12 


>7GZ. 
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CONFIRMING OUR RECENT TELEPHONE CONVERSATION, A TELEPHONE POLL OF THE 
THEMATIC MAPPER PMPCS HAS BEEN MADE TO ARRIVE AT AM EARLY RECOMMENDATION 
ON THE DISPOSITION. OF THEMATIC MAPPER 908307-2 RELAYS. OUTLINED BELOW 
ARE PRELIMINARY RECOMMENDATIONS. 

1. CHANGE OUT F-l RELAYS FOR THOSE OF LOT DATE CODE 7846, WHICH 
SUCCESSFULLY PASSED SCREENING TESTS AT TELEDYNE, AMO ARE BEING 
REIOENTIFIEO TO CDU00702. 

2. RETAIN THE CURRENT PROTOFLIGHT SYSTEM RELAYS CALL OF LOT DATE CODE 
7846) IN THE SYSTEM WITHOUT CHAN6E0UT. 

THE REASON FOR THIS RECOMMENDATION IS AS FOLLOWS: 

A. INTEGRITY OF RELAYS OF LOT DATE CODE 7S46 WAS ESTABLISHED 

BY A SCREEN OF 39 PIECES, WITHOUT A PICK-UP VOLTAGE HANG-UP. 

B. LACK OF INVENTORY ON RELAYS LOT DATE CODE 7615 CONE OF WHICH WAS 
THE FAILURE), AND LOT DATE CODE 7330, WHICH ARE IN F-l PRE- ' 
CLUDES EARLY VALIDATION OF INTEGRITY PROVING CONCLUSIVELY THAT 
THE FAILURE IS RANDOM. 

C. RATHER THAN SUFFER FURTHER SCHEDULE DELAYS TO F-l, CHANGEOUT TO 
THE SCREENED 7846 PARTS APPEARS THE EXPEDIENT SOLUTION. 
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SUBJECT power Supply 

903307-2 Relays 
( F8: F386 7) 


CCi Sea Distribution List 


DATBi 

REtPi 

PROM. 


6 November 1981 

H3236-7711 
&RA1 81/37 

A. Buber 


BLCS. fill MAIL ZTA. 1 0 2 
SXT. 6246 


FR:^ 73367, dated November 2, 1931 

Fofflo^tai accape&nc* test vibration of the Flight Model power oupply, 
test of the power supply rovoalod thee the power supply eould see be 
commanded to the OFF state. It was verified by measuring coil currant 
to the relay that tha coaaand to the OF? relay (A24-K3) was proper 
(♦23V pulse for 6ma). The power supply ’cover was than removed and 
the oiniflwitchor board inetruBoatad to inveoeLgata the failure. Sub- 
sequent testing found chat the relay then functioned; the audible 
sound of relay contact transfer could be heard. (This sound was not 
present during earlier coating.) The relay (9G8Q307-2, Teladyoet part 
no. 412-6111, date code 7613, aerial no. 133) waa removed and seat to 
Teledyne for failure analysis. 


Tharo are a total of oight 908307-2 relays in cha power supply: four 

each in the primary and redundant supplies. Each of eho four relays 
within a given power supply performs one of tha following functions: 

(a) turns the supply OH (relay l> 

(b) turns the supply OF? (relay 2) 

(c) applies 30V to the multiplexer and removes 30V fras 
eha parasitic sun load (relay 3) 

(d) applies 30V to the parasitic aux load od{3 removes 
30V from eha multiplexer. 

Figwfo 1 illustrates the circuiery associated with the cwo relays chat 
turn a given power supply (primary or redundant!) co the ON or OF? seacoo. 
The 903307-2 relays are non-latching relays which momentarily (6 ms) 
apply signal ground eo the Input of 30 tss single shoes. The single 
shoes, in turn, apply voltage eo eha flrse of cwo high-currant (powar) 
relays co. apply or remova bus voltage to power supply circuiery. 


Thera are two power relays in series. The socorad power relay has 
associated with it a 10 ohm power resistor. This resistor limits 
the inrush current. Whoa the voltage at tha 10 oho resistor roaches 
♦18.5, tha contacts of the second powar relay close, thereby shorting 
the resistor. the power supply Is chan fully opars c tonal . The second 
power relay opans and closes as a funccion of line voltage (♦IS.SV) 
chrashold), controlled by voltage sensing circuitry within the powar 
supplv. 

i 

Onca a power supply has been commanded to the Q)N state, the contacts 
of the first powar relay can only ba opened by ithraa avants: 


O) 
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(1) the issuance of an OFT command (by the 908307-2 Off 
command relay) 

(2) a line voltage in excess of +38. 3V, thereby causing 
overvoltage shutdown 

(3) an overvoltage associated with the internally gene- 
rated + 30V reference voltage (+367 Initiates the 
shutdown) 

It le possible to command a power supply to the OH state (requires 
the presence of lino voltage) and then reaavs the bua voltage. This 
leaves the contacts of the first power relay in the closed state. 

The contacts of the second relay open when the bua voltage drops 
below +13. 5V (chereby reinserting the 10 ohta power raelseor) . Ra- 
applicatlon of bus voltage will cause the contacts of the second 
power relay to close (similar to a commanded OH oaqusnes) . Initial 
Inrush current will be Halted by the 10 ohm resistor. 

The above demonstrates a sequence chae can be initiated prior to launch, 
co guarantee chat at lease one power supply will receive power after 
launch. It removes the possibility that neither power supply can be 
turned on due to the failure of both OH relays. 


Figure 2 Illustrates the circuitry associated with the two relays 
that control the application and removal of 30V to the multiplexor 
and the parasitic mux load. Each command relay (908307-2) soaenea- 
rlly (6HS) applies signal ground Co the input of a 30MS single shot. 
The single shot, in turn, applies voltage eo tha coil of a latching 
power relay. 

Figure 3 illustrates the interconnection off the contacts of the mult- 
iplexer relays of the primary and redundant power supplies. For tha 
configuration shown, the redundant power supply is connected to the 
multiplexor and the primary power supply is connected z& the parasitic 
load. 

A failure mode can bo defined in which one power supply (primary) 
cannot be commanded off, and its multiplexer relay esnnoe be commanded 
to the multiplexor position (two relay failures exist). This requires 
that tho redundant power supply be commanded CM. and that its multi- 
plexor, ralay be commanded OH. Tha configuration is then as shown in 
Figure 3; , 

electrically it is possible to command boeh power supplies OH at the 
same cioa, however, the thermal characteristics of the powar supply 
unit with both powar supplies OH has not been investigated. The 
power supplies will than share all loads except the multiplexor load, 
unless both multiplexer relays are switched to the multiplexor load. 

If this is done the power supplies will share the multiplexor load 
as well. 


With both pevar supplies ON, tha effective overcurrent shutdown 
Chrehold is increased by cho degree to which the power supplies 
share the loads. Tha effective power supply efficiency is dacreasod 
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_ since the load power remains the seme, but there are additional 

*' losses associated with the second supply. The temperatures within 

the power tupply unit would be expected to increase because of the 
additional loads of the second supply. 

The above concludes the report describing the power supply failure 
involving che 908307-2 relay. The power supply is the only assembly 
F chat uses 908207-2 relays. 
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INTRODUCTION 

This relay failed after vibration in the "Thematic Stepper flight unit. It 
saw 28 +2 V in a 6mS pulse but did not transfer. It passed gross and fins leak 
tests, “it went through vibration tests as per CDU OOSSt end passed all bat two 
where it required 18.7 and 13.2 volts to actuate as cohered to th® rain tecs of 
14.7. The relay was delidded and Inspected visually at Teledyn© where It was 
determined that one of the guide pins was adjusted too high and not allowing 
enough play In the socket of the armature. A SEH analysis was done to look 
for any wear and/or material transfer at points of moving contact. 

RESULTS 

Upon visual Inspection of the delidded relay, one could see two salient points. 
First of all the armature did not touch the core shsnfc in all places (see Figure 
1). In fact, the two were only In contact over a small area. Also, the right 
gulda pin (as viewed in Figure 1} was set higher than the left. Although it may 
be difficult to see this In the picture, it was elearly visible with the part at 
hand under a microscope. This was in agreement with the visual inspection done 
at Teledyne. This point, together with sn apparent bowing of th© a mature and 
uneveness of the core shank, is tha cause of the sissatch bates©* the tea. 


A view of the armature sockets under SEH revealed excessive wear along tha top 
of the right socket (see Figure 2). Note that the socket in Figura 2 is 
upside down compared to the assembled relay in Figure 1. Th© loft socket did not 
show nearly as much wear on the top although looked virtually tha ssa® cn the 
sides as the right socket. This Is in good agreement with the high adjustment 
of the guide pin and lack of play in the right side observed before dismantlement. 
The guide pins themselves showed no Irregular surface disturbances or material 
transfer, so apparently th® sneering of plating in the sockets is just a result 
of the pins rubbing and bumping, not cold welding or similar type problem. 


is- 

r 

l 

f 


A look at the pivot edge side of the armature showed a groove worn in 
(Figure 3) with most of the wear near the area that appeared in contact with the 
core shank (see Figure 1). A close-up of this area is shown In Figure 4. Although 
no nickel from the plating of the core shank was found transferred to the armature, 
material from the armature was found along the pivot edge of the core shank. The 
armature itself consists of an iron core with successive layers of copper, palla- 
dium and a thin layer of gold plating. An examination of the core shank in the 
area that corresponds with the groove area shown in Figure 4 revealed much trans- 
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FIGURE NO. 1 

Picture of ds lidded relay 
showing uneven matching 
between armature and core 
shank. The two are only 
In contact where the arrow 
Indicates. Mote also that 
the right guide pin is higher 
than the left. 

MAGNIFICATION 10X 


FIGURE NO. 2 

Right socket showing smearing 
due to high guide pin. 

MAGNIFICATION 21 OX 
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FIGURE NO. 3 

View of armature actuator 
showing groove worn in 
due to pivot action against 
cot's shank. 

MAGNIFICATION 22X 
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FIGURE NO. 4 

Close up of area marked 
by arrow above. This is 
the area that appears in 
contact with the core 
shank in Figure 1. 

MASS I FI CAT I ON 100X 
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FIGURE NO. 5 

Close up of pivot edge of 
core shank in area that 
appeared in contact with' 
the armature (see Figure 1). 
The bright splotches are gold 
plating from the armature. 

MAGNIFICATION 1100X -. 
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FIGURE NO. 6 

EDX of pivot edge above. 
Note that gold, palladium 
and even copper have been 
transferred to the core 
shank which is iron with 
electroless nickel plating. 
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FIGURE NO. 9 * 

V 

EDX of a light area in 
Figure 6 showing presence 
of gold. The base metal 
of the spring is an Fe- 
Cr-Ni alloy. 

0 




FIGURE NO. 10 

Close up of spring contact 
area on armature. 

MAGNIFICATION 510X 
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FIGURE NO. 1l 

View of the right movable 
contact showing the area 
that hits the lower 
stationary contact. The 
other three surfaces are 
very similar. 

MAGNIFICATION 100X 






FIGURE NO. 12 

View of the lower stationary 
contact that matches wi th 
the movable contact above. 

The arrows point to two 
lines of surface disturbances. 

MAGNIFICATION 100X 
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Following accQpeaocs ease vibration of eha Flighe Modal power supply, 
case of che power supply revealed chat ch a power supply could not be 
commanded co cha OF? acsee. Ze was verifiad by measuring coll current 
co che relay chat eho commend eo cho OF? relay (A24-ES) was propur 
(>287 pulse for 6tsa) . The power supply cover was ehoa raraaved and 
the aialawlecher board laacruaaacad co invescigae® che failure. Sub- 
sequent eoseiog found ehae Cho relay Chen functioned; che audible 
sound of relay contact Ctaaafsr could be heard. (This souad was not 
preaone during aarliar casciag.) The relay (9000307-2, teladyuo pare 
no. 412-6111, dace code 7613, serial no. 133) was removed and sene eo 
Toladyua for failure analysis. 

Thera are a total of. oighe 903307-2 relays la che power supply: four 

each la che primary and redundant supplies. Each of che four relays 
vichin a given power supply performs one of ehe following fuaccions: 

(a) curns cho supply ON (relay 1) 

(b) Gurns eha supply OF? (rolay 2) 

(c) applies 30V eo the multiplexer and removes 30V from 
eho paraeicic bus load (relay 3) 

(d) applies 30V co the parasitic mux load ana removes 
30V from che multiplexor . 


Figure 1 illustrates ehe circuitry associated with che two relays chac 
cum a given power supply (primary or redundanc) co che ON or OF? states. ' 
The 908307-2 relays are non-latching relays which momentarily (6 ms) 
apply signal ground co che inpuc of 30 ms single shoes. The single 
shoes, in turn, apply voltage co cho first of evo high-currenc (power) 
ralays co apply or coaeve bus volcago co power supply circuitry. 


Thera are two power relays in series. The second power relay has 
associated with ic a 10 ohm power resistor. This resistor limits 
cha inrush current. When che voltage at the 10 ohm resistor reaches 
>18.5, tha contacts of cho second power relay close, thereby shorting 
che resistor. Tha power supply is chon fully operational. Tha second 
power relay opans and closes as & function of line voltage (>18.5V) 
threshold), controlled by voltage sensing circuitry within tha power 
supply. 

i' 

Once a power supply has been commanded co che ON state, che contacts 
of cha first power ralay can only be opened by three events: 
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jr. alnco che load power remains eha same, but there are additional 

losses associated with the second supply. The temperatures within 
the power supply unit would be expected to increase because of the 
additional loads of the second supply. 

The above concludes che report describing Che power supply failure 
. involving che 908307-2 relay. The power supply is the only assembly 

* that uses 908307-2 relays. 
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Ho^ Performance data was taken at the auboyataa level on this 
subsystem. 
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Configuration lists • • -1 

• , 1 

...... • ' * ‘ 

■ : . . ’ ' v H 


The "as built" configuration list for the Mainframe 
and top aachanical assembly is included in tha listing 
for tie overall system. 
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Listing of Liens 5 

’ ■ ' A 

• ' . . .j 

There were no liens recorded against the i 

Mainframe/Top Mechanical Assembly. ! 

_ ' ’ .• . - 1 








ORIGINAL RAGE IS 
OF POOR QUALITY 


SBCTIOS 2.5 
AFT OPTICS ASSEMBLY 





ORIGINAL PAGE IS 
OF POOR QUALrrv 


2.5.1 Aft Optics Assembly 


I So performance data was taken at tha subsystem level on this 
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2 . 5 . 2.1 

Coaf iguratiou Lists 





AS-BUILT CONFIGURATION LIST 

AFT OPTICS ASSY 




P/N 51512, S/N 003, FLIGHT 

I NO 
LVL 

PART NO. 

CURRENT 

NOMENCLATURE REVISION 

ACCEPT. AS-BUILT SERIAL 

Revision revision number 


i 

51512 

AFT OPTICS ASSY 

D 

+ 

3646A 

D 

+ 

3646A 

D 

+ 

3646A 

003 






3896A 



3896A 



3896A 







3925A 



3925A 



3925A 







3959A 



3959A 



3959A 







4 1 34 A 



4134A 



4134A 


2 

50795 

SILICON FOCAL PLANE ASSY 

H 

+ 

39 34 A 

H 

+ 

3934A 

H 

+ 

3934A 

201 






3968A 



3S68A 



3968A 







3982A 



3982A 



3982A 







W-126 



W-126 



W-126 


2 

50843 

AFT OPTIGS SUPPORT 

G 



G 



G 




2 

51030 

SCAN LINE CORRECTOR ASSY 

E 

+ 

1 0 1 2 A 

E 

+ 

1012A 

E 

+ 

1012A 

004 






3823A 



3823A 



3823A 







3956A 



3956A 



3956A 


3 

50820 

TORQUE MOTOR, SLC 

C 



C 



C 


O O 

003 

3 

51035 

MIRROR NO. 2, SLC 

C 



C 



C 


n g 

TJ O 

003 












O s 


3 

51037 

MIRROR NO, I, SLC 

C 



C 



c 


O 2» 
S3 r~ 

106 

3 

51040 

FRAME ASSY-SLC 

D 



D 



D 


O TJ 

C > 

Js O 

004 

3 

51887 

TEMPERATURE SENSOR ASSY-SLC 

B 

+ 

8689-N 

B 



B 


p" r«i 

3 55 

401 

2 

51343 

BLACKBODY & MOUNT ASSY 

C 



C 



C 



003 

3 

51346 

BLACKBODY ASSY 

t 

D 

+ 

3906A 

D 

+ 

3906A 

D 

+ 

3906A 

003 

2 

51364 

TERMINAL BOARD ASSY 

B 



B 



B 




2 

51482 

SHIM 

B 



B 








N-REPRESENTS A NON-MANDATORY CHANGE 



I • ..•••■ 

I . 

• • • 


P/N 51512 2 bf 4 


TND 

LVL 

PART HO. 

NOMENCLATURE 

CURRENT 

REVISION 

ACCENT. ~ 
REVISION 

AS-BUILT 

REVISION 

serial 

NUMBER 

2 

51485 

PRIME FOCAL PLANE ASSY 

D 

D 

D 

002 

2 

51495 

CENTER BAFFLE ASSY 

C 

C 

C 

003 

3 

52733 

BAFFLE ASSY, B3 

C + 3942A 

B + 3942A 

B + 3942A 

003 




W-139 

W-139 

W-139 





W-143 

W-143 

W-143 





**W-143 waives 

planning for EO 8842 which 




when incorporated raised dwg from B 

to C . ** 

2 

51496 

CALIBRATION LIGHT SOURCE ASSY 

D + 3960A 

D + 3960A 

D + 3960A 

003 




4170A 

4170A 

4170A 


3 

51497 

LAMP SOURCE ASSY 

B 

B 

B 

044 







069 







113 

3 

51546 

LIGHT SOURCE ASSY 

D 

D 

D 

001 







002 







003 

3 

52959 

THERMISTOR ASSY 

C 

C 

C 

202 

2 

52249 

REDUNDANT/RESTORE SHUTTER 

F + D-134 

F + D-134 

F + D-134 

003 



ASSY 





3 

52077 

SHUTTER ARM ASSY-RED/ RESTORE 

c 

C 

C 

003 



SHUTTER ASSY 





3 

52083 

POSITION INDICATOR PICKOFF 

C 

C 

C 

203 



ASSY-RED/RESTOSE SHUTTER 




204 


205 


52500 

CAL/RESTORE FAILSAFE ASSY 

O o 

B 

+ 

1040A 

B 

+ 

1040A 

B 

+ 

1040A 

003 



•n sj 



2054A 



2054 A 



2054A 



t 

*0 o 

Og 



3980A 



3980A 



3980A 



% 

O > 











51269 

HEATER LINK ASSY 

37 f— 

E 

+ 

3790A 

E 

+ 

3790A 

E 

+ 

3790A 

003 



<© 15 













C > 











52544 

CAL/RESTORE SHUTTER ASSY 

33> O 

C 

+ 

3 74 2 A 

C 

+ 

3742A 

C 

+ 

3742A 

003 



r p? 



3969A 



3969A 



3969A 




«<? 55 



3984A 



3984A 



3984A 







4040A 



4040A 



4040A 

PER 












NCMR : 

2996.02 

‘ » 




X 

; * 

" ’ ; . N 

-X "S 

P/N 

M 

51512 

3 of 4 

1 '• 

ms 




CURRENT 

ACCEPT. * 

AS-bUlLT — 

SERIAL 

LVL 

TAPJ MO. 


N0MENCLA1 IIRE 

REVISION 

REVISION 

REVISION 

NUMBER 

3 

52345 


SHUTTER ARM ASSY-CAL/ RESTORE 

C + 9163 

C + 9163 

C + 9163 

003 




SHUTTER ASSY 

3871A 

38 7 1A 

3871A 






3940A 

3940A 

3940A 






3958A 

3958A 

3958A 






3992A 

3992A 

***** 






4017A 

4017A 

4017A 






W-139 

W-139 

W-139 

' 



o o 

-n 


W-141 

W-141 

W-141 




*tj £2 
O 2 


*****W-141 waives missing planning for 

i 



O t» 


screw trim operation per EO 

3 9 9 2 A 

\ 

\ 



» r* 





■ 1 j • 

4 

51898 

iO 3 
r* 

CAL/RESTORE FLAG ASSY 

C 

C 

C 

003 ■}; 



> O 





1 

t % 

3 

53517 

r~ 

CAL/RESTORE MOTOR ASSY 

B + 3306A 

B + 3306A 

B + 3306A 

002 



aCO 

-< 


3979A 

3979A 

3979A 

! f 

4 

52083 


POSITION INDICATOR PICKOFF 

C 

C 

C 

201 




ASSY-CAL/RESTORE SHUTTER 




202 


206 

207 


4 


2 


2 


3 


2 


3 


52446 

52755 

53285 

52753 

53649 

51787 



PWB ASSY, SHUTTER LED DRIVER 

A 

+ 

7155 

A 

+ 

7155 

A 

+ 

7155 

101 




7498 



7498 



7498 





7713 



7713 



7713 





9359 



9359 



9359 


CABLE HARNESS, SLC, CAL LAMP, 

C 

+ 

3614A 

C 

+ 

3614A 

C 

+ 

3614A 

201 

CENTER BAFFLE HEATER 











CABLE HARNESS, FOCAL PLANE LED / 

B 

+ 

3694A 

B 

•f 

3694A 

B 

+ 

3694A 

201 

TELESCOPE BASEPLATE 











THERMISTOR BLOCK ASSY i 

D 

+ 

3794A 

D 

+ 

3794A 

D 


W-139 

201 




W-139 



W-139 





**ft**y- 

-139 waii' 

es ■ 

conformal 

coat 

change 


i 38 

required per 

EO 

3794 A 





CA2LE ASSY MAIN & REDUNDANT 

B 

+ 

8787 

B 

+ 

8787 

B 

+ 

8787 

201 

SHUTTER 



3695A 



3695A 



3695A 


THERMISTOR BLOCK ASSY 

D 

+ 

W-140 

D 

+ 

W-140 

D 

+ 

W-140 

201 



N 


LVL 

PART NO. 

NOMENCLATURE 

2 

53694-1 

BRACKET, CONNECTOR 

2 

53694-2 

BRACKET, CONNECTOR 

2 

53883 

BAFFLE, PRIMARY 

2 

54218 

SHUTTER STOP ASSY 

2 

54360 

WASHER, FLAT 

2 

54361 

SCREW, RELIEVED 

2 

54362 

WASHER, FLAT 

2 

54363 

PIN, DOWEL 

2 

54504 

GROUND WIRE 

2 

54511 

SPACER 

2 

54562 

SHIM 



A 

C * 


o 


ratm*TCTi 


REVISION REVISION REVISION NUMBER 
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ATT OPTICS ASSEMBLY 
P/N 51512 




FLIGHT 








FLIGHT 


AFT OPTICS ASSY. 
P/N 51512 

PROTOFLIGHT 


O 
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ENGINEER LTM 


Failure Report Failure Report Failure Report Failure Report 

No. No. No. No. 


Open 

Closed 

Open 


Open 

Closed 

Open 

S8128 

F0554 


F0569 


F0506 


S8129 



F0570 


F0524 





FI 7 30 


F0540 



S8130 


F1738 





S8361 


FI 74 3 





S8362 


F1750 





S8378 

. 

F1751 





S8387 


F1758 





S8469 


F2364 

F2381 

F2386 

F2658 

F2659 

F2687 

S8005 

58086 

58087 

58088 

' 



































0 


mraNffi} eettPACSV 

9 ACS AMO caradVt&CATtOfSa ocmsP 
at. casvwj&o. camporsjia 


SPACE Aft9 COM^U^ICATtC^S GROUP 


ORIGINAL PAGE IS 
OF POOR QUALITY 





















UOM£ 

ENGINEERING CHANGE REQUEST 


ORIGINAL PASS 13 
OF POOR QUALITY 



: HUGHES 
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COOS IOIMT lllff 
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ecrno.^ 972732 

TXBEXT 1 or SHEETS 


REQUEST 


PROGRAM 


fkeny* ^ ,e ~ 


: description op problem 


SYS/«£QUIP NAMS OS 023 1 

CONTROL ITEM NAMS ft NO. 

TLM 

2&y« Bsw-t 

fOtfi 'fit if *4 


l»3 

e/fif>fS5 at) 
Cq/ Ltv>f> flrrifs 



^ fX >r &rwJ ° A tfvi*- 
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